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WORKSHOPS 

LABORATORIES 


POWER SUPPLY — MODEL PS19 

The Ferris Model PS19 Power Supply is a compact, 
portable mains operated unit offering low voltage 
with low ripple content for current demands of up 
to 5 amps. It is extremely stable under varying load 
conditions. 


ERRIS 

LOW VOLTAGE 


SPECIFICATION 


INPUT VOLTAGE 
200. 240. 260, 

50 C.P.S. 

1. VOLTMETER RANGE 
0 to 20 V.D.C. 

3. AMMETER RANGES 
0 to 0.1a, 0 to la, 0 to 5a. 

DIMENSIONS 
8in x 7in x 6in. 


RECTIFIER 
Full Wave Bridge 

OUTPUT VOLTAGE 
Two ranges: 

4.5 to 10 at 5 amps. 
10 to 20 at 2.5 amps. 

RIPPLE 

30 mv for 12 watts 
dissipation. 

WEIGHT 

181b. 


The output, which is continuously variable 
through two selected voltage ranges, is monitored 
by a separate voltmeter and ammeter. A spring 
loaded range switch is incorporated in the 
ammeter circuit so that the meter always returns 
to the highest range, thus giving it protection 
against accidental overload. In addition, the 
instrument is fuse protected against overload. 

OTHER POWER UNITS AVAILABLE ON APPLICATION 


HEAT SINKS FOR POWER TRANSISTORS 

Heavy gauge extruded aluminium section, finned and 
black anodised for maximum heat dissipation efficiency. 
Available in the following sizes and ratings. Mounting 
holes suit standard power transistors. 


SPECIFICATION (Conditions: .0015" Mica Washer—D.C.4 Silicone Grease) 


TYPE No. 

Heat Sink 

Approximate 

Max. 

. Collector 

Ambient 

Max. Collector 

Dimensions 

Total Area 

lunction Temp. 

Temperature 

Dissipation 

7000 

4in x 2in x .75in 

50 so. ins. 

90 

deg. 

C 

30 

deg. 

c 

11 w 


Ditto 

Ditto 


Ditto 


60 

deg. 

C 

5w 

7001 

4<n x 4in x .75in 

100 sq. ins. 

90 

deg. 

C 

60 

deg. 

c 

7w 

7002 

4in x 6in x .75m 

150 sq. ins. 

90 

deg. 

c 

60 

deg. 

c 

9w 

7003 

4in lx 8lti x .75in 

200 sq. ins. 

90 

deg. 

c 

60 

deg. 

c 

1 lw 



NOW STOCKED BY ALL FERRIS BROS. BRANCHES AND WHOLESALERS 

TELECOMPONENTS reliable replacement parts for all makes of TV Receivers. 

Flyback and frame output transformers either as complete units or as easily fitted replacement windings. 
All Coils, I.F/s, power transformers and choke's. 

TV Servicing organisations, write for comprehensive 23 page catalogue, free and post free. 


ALL INQUIRIES TO FERRIS BROS. PTY. LIMITED, N.S.W.: 752 Pittwater Road, Brookvale; 51 Denison Street, Newcastle; 6 Victoria Street, 
Wollongong. 

VIC.; 44 Egan Street, Richmond. OLD.: 22 Thurlow Street. Newmarket. S.A.: Radio Electric Wholesalers. 10-12 Orsmond Street. Hindmarsh. 
W.A.: Tedco Pty. Limited, Box 195 G.P.O., Perth. TAS.: W. & G. Genders. Launceston. Hobart. Devonport and Burnic. A.C.T.: Jack 
Kryger & Co., Box 501, P.O., Canberra City. OLD.: Mr T. Mungall. 171-3 East Street. Rockhampton: Mr F. P. Whitford. Beak House. Flinders 
Street. Townsville. VIC.: Edmunds B»-os. Pty. Limited, 270 Lonsdale Street. Melbourne. N.S.W.: Watkin Wynne Pty. Limited. 21 Falcon 

Street, Crow's Nest. 
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ADVICE ON CAREERS 

TOURING the month I received a phone call 
^ from a friend, an executive in the radio 
industry, complaining about a situation he had 
encountered on the previous evening. 

He explained that his lad has a keen interest 
in electronics and, among other things, is an avid 
reader of this journal. Because the lad must 
soon sit for his “Intermediate” examination, and 
make up his mind as to what will follow, he was 
taken along to a “Careers” evening at the local 
High school. 

The first set-back was to find that no pro¬ 
vision whatever had been made for guidance 
toward a career in radio or electronics. The 
group of lads, whose interests lay in this direc¬ 
tion, were simply diverted to “Electrical,” on the 
apparent assumption that it was “near enough.” 

The second set-back was to find this whole group addressed by a 
middle-aged man, apparently a trade teacher or an electrician, whose ideas 
of a career in electricity were confined purely to his own experience. 
The task, he said, was to learn what was necessary about wiring and 
regulations, then to set themselves up in business or accept a position 
in industry. He advised the lads to take up apprenticeship immediately 
and not to “waste their time” studying for the Leaving Certificate. 

To some, this could have come as good advice, because not all lads 
have the disposition to study beyond trade level. For others it could lead j 
to tragic error in not being presented, at the psychological moment, with 
the challenge and the rewards of continued study, through Matriculation 
and University to a Degree in Electrical Engineering or Electronics. 

Challenged later, the headmaster of the school admitted the inadequacy 
of the advice but stated what was, doubtless, the simple truth: He, and 
others involved, could only do their best with the personnel and the 
literature available to them. 

Not for a moment is this intended as a slap at men who, to say the 
least, are giving their time, gratis, in an effort to help the rising gerenation. 
The remarks are directed, rather, at others who have the capacity to 
offer guidance toward an engineering career but who don’t bestir themselves 
to do so. It involves individual engineers in their own districts; it involves 
Engineering Societies in the provision of literature aimed at guiding prospec¬ 
tive recruits into their own profession. 

Gentlemen, there’s a job to be done. 
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MAKE YOUR OWN 
HI-FI CABINETS 
& SAVE £££’$ 

So easy a child could manage it. The Instrol way 
— a new simplified method of assembly. A 
hammer, screwdriver, one evening of your time, 
and you can make your own cabinets for less 
than half cost. Kits are absolutely complete, with 
easy to follow instructions, nails, screws, grille 
cloth, felt, moulding, gold trim, legs, castors, 
stays, etc. All parts are precision cut, fit together 
smoothly. External panels are from heavy 
laminated timber with beautiful selected veneer 
finish. Instrol cabinet kits may be posted to any 
part of Australia. Send now for illustrated price 
list. 


n g 

Igroover for metal strip 


Beautiful accoustid 
grille material. Lining 
felt also supplied, 


Selected veneers on 
top, bottom, and sides. 


Instrol offers you a com¬ 
plete range of craftsman 
designed equipment cabin¬ 
ets and speaker enclosures 
(both R.J. and D.P. 
types). 


SOUTH COAST CLIENTS! 

NEW BRANCH 
OPENED 

52A KEIRA STREET, 
WOLLONGONG 
Phone 2-1402 


Panels are machine 
mortised for smooth, 
a ccurate assembly. 
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Please send me, post free, full details of the □ Instrol-Playmaster HI-FI. 
following. □ A.K.G. Headphones. 

□ Instrol Cabinet Kits. 

NAME . □ “R.TV & H.” TV Kit. 

ADDRESS . □ 7 e ' ter i , u M 

□ Instrol Metalwork. 

. (Place X in square) 


POST COUPON 


BROADWAY ELECTRONICS PTY. LTD 


E. S. & A. BANK BUILDING, CNR. BROADWAY & CITY ROAD, SYDNEY. 
(OPP. GRACE BROS.) PHONE: BA4891, BA4892, BA4893. 


('/taxsis is first precision' 
punched and drilled. Then 
heavy cadmium plated to 
prevent eorrosion anil ensure 
flood conductivity. Finally 
passivated to prevent finper 
murkinp. , 


INSTROL PLAYMASTER 
GUITAR AMPLIFIER 


r METALWORK AND LABELS FOR ALL 

| “R. TV & H” DESIGNS 

— INSTROL—not just a chassis, but really high class metalwork. We take all Playmaster, 

— and other-popular "R. TV & H." designs, and have the necessary boxes, chassis, panels 
Z and labels made to the most rigid specifications. Our price list details not only the 
2 range of our own Instrol metalwork, but also the full range of Oxford chassis boxes, 
jjjj labels, etc. Between Instrol and Oxford, we can supply metalwork and labels for almost 
“ every "R. TV & H." design, Test equipment, TV, Hi-Fi, Instruments, Radio, P.A. amplifiers 
Z —all are included. Send now for free INSTROL-OXFORD metalwork price catalogue. 


Latest SS WIUSN 

First in Australia—fully transistorised—high 
quality hi-fi at low cost. Playmaster 105 to 
the original design "R. TV & H./' May, 1963. 


Complete Kit of parts . . £49-18-0 
Wired and tested . . . . £60-0-0 


Instrol-Playmaster offers you a complete range of 
high quality audio equipment to the original 
“R.TV. and H.” designs. Australian designed, Aus¬ 
tralian made, guaranteed and lifetime services. Avail¬ 
able, built and tested or in kit form ready to build 
yourself. Write, phone or call for free catalogue. 


INSTROL-PLAYMASTER 
PROGRAM SOURCE No. 2 
TUNER 

Kit of Parts £17/13/. 

Built & Tested £27/3/. 


INSTROL-PLAYMASTER UNIT 
No. 4 STEREO AMPLIFIER 

Kit of Parts £39/14/. 

Built 4 Tested £49/19/. 


The new "R. TV & H.” Guitar Amplifier models 102 and 103, now 
available as a complete kit of parts or ready built and tested. The 
kit is complete in every detail, including beautifully finished carrying 
case and your choice of speakers. Full price details, etc., in Instrol 
Playmaster hi-fi catalogue. All parts also available separately. 


A magnificent 
28 watt twin 
channel guitar 
amplifier (over- 
seas they 
, would describe 

it as 60 watts), complete 

with 2 speakers, reverbera¬ 
tion, vibrato, in carrying 
case for only:— 

Kit of parts £88/14/8 

Built r and tested £100/14/8 


INSIROI 

PLAYMASTER 


Cadmium plated and passivated chassis . 

Anodised Label, Black/Gold . 

Carrying case with choice of baffle (3 or 2 speakers) 


£2 15 10 
£17 6 

£10 4 0 
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With colour television already established in USA and 
Japan, and under discussion in Europe, the subject has 
a natural interest for anyone engaged in the electronic 
field. This article, reprinted from the U.K. edition of 
Mullard "Outlook," explains the physical basis of the 
colour phenomenon and of 
colour reproduction, having an 
application not only to tele¬ 
vision but to colour printing 
and color photography as well. 


L IGHT is an electromagnetic radia¬ 
tion, similar to radio waves but of 
much higher frequency. The frequen¬ 
cies of light waves are, in fact, measured 
in hundreds of millions of megacycles 
per second. Visible light forms a very 
narrow band of frequencies in the elec¬ 
tromagnetic spectrum, from 4 to 8 hun¬ 
dred million Mc/s approximately, be¬ 
tween the infra-red and radio waves on 
one side, and the ultra-violet and X-rays 
on the other. 

The corresponding wavelengths are 
from 0.78 to 0.38/mi (micrometres). The 
wavelengths may also be expressed in 
microns, m, which are numerically equiva¬ 
lent to micrometres; in millimicrons 

By M. J. Rose, B.Sc. (Eng.) 


m/*; and in Angstrom units. A, which 
are equal to 10- 10 metres. 

The retina of the eye responds to the 
electromagnetic waves in this range and 
so enables us to see. 

It is well known that if “white” light 
(for example, from the sun or from a 
filament lamp) is passed through a prism, 
the light emerging is coloured, forming 
a spectrum. This experiment was de¬ 
scribed by Sir Isaac Newton in his 
book “Opticks” and he concluded that 
white light was a mixture of coloured 
light. 

Once the theory that light was a wave 
motion had been proposed (by Huygens 
in 1678) it was easy to explain how the 
prism splits white light into the com¬ 
ponent colours. As the light waves 
pass from the air into the glass of the 
prism, and as they emerge from the glass 
back into air, they are refracted—that is, 
the direction is changed by a small 
amount. 

The angle through which the light is 
refracted varies with frequency; the 


Green 



Figure 2: The basic colour triangle. 


higher the frequency the larger the angle 
of refraction. 

The spectrum of white light is shown 
in Fig. 1, together with part of the ultra¬ 
violet and infra-red bands. It can be seen 
that each colour does not have a specific 
wavelength but covers a narrow band of 
wavelengths. 

It has been shown that the light appears 
to be coloured because the wavelength 
lies in a particular band to which the eye 
responds by seeing a particular colour. 
Objects appear to be coloured because of 
the light they reflect. 

For example, a red object seen under 
white light appears red because the red 
light is reflected and the other colours 
absorbed. It therefore follows that if 
green light is shone on to a red object 
there is no red light to reflect, and so 
the object appears black. 

It is well known how colours appear 
to be different under sodium or mercury- 
vapour street lighting from their appear¬ 
ance under sunlight or filament lamps. 
The two “limit” cases are black and 
white. A black object reflects no light 
and, therefore, appears black whatever 
coloured light is shone on to it. A white 
object reflects all colours and, therefore, 
appears to be the colour of the light 
shining on it. 

A colour has three characteristics: 



Brightness, hue and saturation. The 
brightness of a colour is already familiar 
as it is this characteristic that is used in 
black-and-white television and photo¬ 
graphy. 

The other two characteristics together 
give the chromaticity of a colour. 

Hue is the sensation by which the eye 
is aware of the difference between light 
of various wavelengths—between red, 
green, blue, yellow, etc. 

Saturation is a measure of “colourful¬ 
ness”—of the difference between a par¬ 
ticular colour and white. For example, 
red and pink light have the same pre¬ 
dominating wavelength and so the same 
hue. Red, however, has a greater satura¬ 
tion than pink. 

It is important always to remember 
that colour is a subjective impression. 
What matters is how the eye sees colour 
and not what measurements show is 
present. To illustrate this point, certain 
colours appear brighter than others, even 
when all are projected with equal energy. 
This is a property of the eye and any 
colour reproduction system must take it 
into account. 

Another property of the eye that has 
an important bearing on colour television 
is that almost every colour can be 
matched by mixing together three “pri¬ 
mary” colours (of light) in varying pro¬ 
portions. 

To give optimum results, the primary 
colours in light are chosen as red, green 
and blue. By mixing these three 
colours in varying proportions, all the 
commonly encountered colours can be 
matched. 

It is interesting to note that the eye 
cannot distinguish between light that is 
coloured because its wavelength lies in 
a particular band, and a mixture of light 
of different wavelengths. For example, a 
mixture of red and green light can pro¬ 
duce a yellow that cannot be distinguish¬ 
ed from the yellow in the spectrum of 
white light. 

Much of the experimental work on 
colour matching was carried out by 
James Clerk Maxwell in the 1850s, and 
Maxwell’s work laid the foundation of 
much of,our modern knowledge of col¬ 
our and colour reproduction. 

It was stated in the previous section 
that the primary colours in light are red. 
green and blue. This may cause some 
confusion as it is well known that the 
primary colours in pigments are red 1 , 
yellow and blue. The reason for this 
difference is that light forms additive 
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Figure 7; The spectrum ol white light. 
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mixtures whereas pigments 1 2 form sub¬ 
tractive mixtures. 

If two coloured lights are shone to¬ 
gether onto a white screen, the screen 
appears to be the colour of their sum. 
For example, red light plus green light 
forms yellow. Again, a mixture of light 
of all colours gives white since each 
colour adds to the others. Light, there¬ 
fore, is said to form additive mixtures. 

A pigment appears to be a certain 
colour because it reflects that colour and 
absorbs all others. Therefore a mixture 
of pigments of all colours illuminated 
by white light appears black because all 
the colours in the white light have been 
absorbed. 

In practice, commercial pigments re¬ 
flect coloured light over a range greater 
than their nominal colour. Therefore 
if yellow and blue pigments are mixed, 
the resulting colour is green, as this is 
the colour common to both. If the pig¬ 
ments were pure, any mixture of two 
would appear black since there can be no 
common colour. 

SUBTRACTIVE MIXTURE 

Because a mixture of pigments absorbs 
all colours except those common to 
each, pigments are said to form sub¬ 
tractive mixtures. 

A colour filter acts in a similar way 
to a pigment, transmitting a colour or 
range of colours and absorbing colours 
outside this range. For example, a red 
filter will transmit only red light and if 
a green filter is placed in the beam of 
red light no light will be transmitted. 

It is convenient to represent the re¬ 
sults of mixing coloured lights on some 
figure. The Colour Triangle, shown in 
Fig. 2, is one attempt to do this. The 
vertices of the equilateral triangle rep¬ 
resent the three primary colours and 
each side represents the results of mix¬ 
ing the colours at the two ends in vary¬ 
ing proportions. The centre of each side, 
representing equal mixtures of the 
colours at the vertices, is the comple¬ 
mentary colour to the opposite vertex. 

This colour triangle, although very 
useful, has a serious defect in that the 
spectral colours cannot be plotted on it. 
This defect is overcome by the Chroma- 
ticity Diagram shown in Fig. 3. This is 
an internationally agreed method of rep¬ 
resenting colour put forward by the 
Commission International d’Eclairage 
(C.I.E.) in 1931. The theory behind the 
diagram is complex but it can be re¬ 
garded as an extension of the colour 
triangle allowing the spectral colours to 
be plotted. 

The spectral colours are represented 
on the horseshoe locus, the figures being 
the wavelengths in micrometres. Along 
the straight line joining the two ends of 
the horseshoe are plotted the purples, 
the combinations of the ends of the 
spectrum. All colours lie inside the 
horseshoe and any colour can be repre¬ 
sented on the diagram by means of car¬ 
tesian co-ordinates. 

The diagram therefore represents 

1 More precisely, the colours should be 
referred to as magenta (or red tend¬ 
ing toward blue), yellow, and cyan (or 
blue tending toward green) these 
being the “subtractive” primaries re¬ 
ferred to later. (Editor.) 

2 The term “pigment,” as used here, 
would appear to be synonymous with 
‘dye,” the light transmission charac¬ 
teristics of transparent dyes being 
comparable to optical filters. (Editor.) 



Figure 3: Standard chromaticity diagram adopted in 7937. 



Figure 4: The diagram as above. Superimposed is a triangle containing 
colours reproduceable on present colour TV; also an irregular figure 
for colours reproduceable in high-grade printing. 
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What can make any tape recorder sound a little more like an Ampex? 


AMPEX tape 


Any sound sounds thrillingly alive on Ampex recording 
tape. Into each reel goes the same engineering excel¬ 
lence that has made Ampex tape recorders 
the standard by which all others are judged. It 
offers greater dynamic range, superior high 
frequency overload characteristics. Even the 
packaging is distinctive. In each box is the ex¬ 
clusive Signature Binding to make your tape 



library look as good as it sounds. It comes in two 
types: premium-quality Ampex 500 series and popular- 
priced Ampex-Irish 300 series. At your tape 
dealer. From the only company that is providing 
recorders, tape, core memory devices for every 
application. Ampex Australia Pty. Ltd., 8th FI., 
NRMA House, North Sydney, NSW, 

Australia. Worldwide sales, service. 


AMPEX 
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Cables from the anchor blocks hold these bouy - 
ant chambers steady, far below the surface, 


COLOUR—Cont. 

areas of colour—for example, all the 
shades of red form an area inside the 
horseshoe merging with the oranges on 
one side, the purples on the other, and 
the pinks toward the centre. The central 
area of the horseshoe tends toward 
white, the point C representing pure 
white. 

Any line through the white point C 
cuts the locus at complementary colours, 
that is t the two colours in light that to¬ 
gether will form white. As an example, 
it can be seen from the chromaticity dia¬ 
gram that yellow and blue are comple¬ 
mentary. Another pair of complemen¬ 
tary colours that are of interest in colour 
television arc red and blue-green. 

It was stated above that all colours 
are contained within the horseshoe locus. 
If the red, green, and blue primary 
colours are plotted on the diagram (the 
colours plotted are those recommended 
by the American Federal Communica¬ 
tions Commission for colour television 
systems and correspond to available 
phosphors for television picture tubes) it 
will be seen that they form a triangle. 

This is shown in Fig. 4 where the tri¬ 
angle is superimposed on the chromatici- 
ty diagram. The colours that can be 
reproduced by a three-colour television 
system are those contained within the 
triangle; those outside, shown shaded in 
Fig. 4. cannot be reproduced. However, 
since colour is a subjective impression, 
it is sufficient that a colour reproduction 
system should produce a “pleasing” 
effect rather than a reproduction accur¬ 
ate in all details. 

It has been found in practice that the 
colours outside the triangle ar e not miss¬ 
ed and a three-colour television system 
using red, green, and blue primaries does 
provide an adequate and “pleasing” re¬ 
production. 

COLOUR PRINTING 

As a comparison, in Fig. 4 the range 
of colours that can be reproduced by 
printing inks is also superimposed on 
the chromaticity diagram. It can be seen 
that the range of colour is not as great 
as that for colour television, but it is 
well known that high-quality colour 
printing produces adequate and “pleas¬ 
ing” reproductions. 

It can also be seen from Fig. 4 that 
it is not possible to construct any 
triangle that will cover the whole area 
contained in th e horseshoe locus. This 
is the reason why there are some col¬ 
ours that cannot be made by mixing 
three primaries. 

Figures with more than three sides 
give a better approximation to the 
horseshoe than does the triangle, and it 
is for this reason that high-quality colour 
reproduction — for example, the repro¬ 
duction of works of art—uses more than 
three primary colours, giving the com¬ 
plex-shaped figure for printing inks 
shown in Fig. 4. 

It should be remembered that the 
chromaticity diagram shows only two of 
three dimensions of colour. If brightness 
is to be represented, a “colour solid” 
has to be constructed. 

Another property of the eye that has 
a very important bearing on colour tele¬ 
vision is that the eye cannot differentiate 
colour in fine detail. When looking at 
fine detail, the eye is not conscious of 
colour differences but of brightness 
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A SENSITIVE electronic “ear” designed to probe ..the sounds of the sea 
was recently installed in deep ocean waters by the Lockheed Electronics 
Co. The “ear” is part of a U.S. Navy program to develop a vast underwater 
test and training centre to bolster the nation’s anti-submarine warfare capa¬ 
bility. The system is located in an undersea canyon off the Atlantic coast 
where the canyon walls provide natural shielding to eliminate stray sounds. 

Studies are being made on various types of undersea noise, including 
noise created by marine life, and by surface vessels and submarines. Sound 
is detected by a series of sensitive underwater microphones suspended 
along the array. Sound picked up by the microphones is amplified and 
transmitted over a cable to Navy instrumentation ships where it can be 
recorded and evaluated. 

The significance of the acoustic range lies in the fact that, for the first 
time, electronic gear capable of measuring sound over a wide range of fre¬ 
quencies has been permanently installed at a precise spot in the ocean. This 
means that scientists, when evaluating data, can have an accurate knowledge 
of environmental factors. 

The acoustic range consists of three basic parts: an electronic array 
to detect, amplify and transmit sound; a mooring system to hold the array 
in position; and a deep-sea cable system. 

To hold the electronic array rigidly in place, two concrete blocks 12 
feet square, six feet thick and weighing 72 tons each, were lowered on to 
the ocean floor. Tooth-like wedges on the underside of the blocks bite 
into the silt to ensure immobility of the anchors. From each anchor, steel 
cables stretch upwards many hundreds of feet, forming a network which 
holds together a complicated assemblyo of air-inflated metal buoys, sonar 
reflectors, ‘ hydrophones, amplifiers and other equipment. 
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METAL NAMEPLATES 


THE HOOVER CLEANER 


HOOVER LTD GREAT BRITAIN 


A/ANUF 


BURN STO’ 

S 6ROC 


Fine Nameplates 


LSFORMER 



for Fine Products 


Permanent 
Economical 
Quick Delivery 
Minimum Tooling Costs 


The “quality image” starts with Selex- 
Adept metal plates. Selex-Adept offer 
the best service in Australia. Whether 
your requirement is for an embossed 
and anodised foil nameplate that adheres 
at a touch, or for the heavier, etched 
plates, Selex will deliver quality, and on 
time. We'd be happy to make available 
our free laboratory and art services, and 
to offer quotations. 




1 Power Street, South Melbourne. MA 3211 
87 Alexander Street, Crows Nest, N.S.W. 43 0221 
Agents in all other States 
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HISTORICAL: 

JUST 50 years ago — in 1913 — 
*" the great Dutch physicist, Kamer- 
lingh Onnes, presented a paper at the 
Third International Congress of Re¬ 
frigeration, Chicago. Illinois, in which 
he suggested that his recent discovery 
of superconductivity might make pos¬ 
sible “producing intense magnetic 
fields with the aid of coils without 
iron cores.” He specifically suggest¬ 
ed that “a field of 100,000 gauss might 
be produced over a fairly large space 
in this way.” 

But, alas, between the time Kamer- 
lingh Onnes presented his paper and 
its subsequent publication in the pro¬ 
ceedings of the meeting, additional ex¬ 
periments revealed that the presence 
of magnetic fields of any sizable 
magnitude destroyed the supercon¬ 
ducting phenomenon. In a footnote 
to the published version of his paper, 
the Dutch physicist said, “Of course 
the now acquired knowledge of this 
property (that magnetic fields develop 
resistance in super-conductors) com¬ 
pletely changes our view on the prob¬ 
lem of obtaining intense magnetic 
fields with coils of superconductive 
materials.” 

And thus the situation remained for 
nearly half a century. Then the an¬ 
nouncement by the Bell Telephone 
Laboratories, early in 1961, that cer¬ 
tain alloys, particularly niobium- 
tin, remain superconducting even in 
the presence of extremely high fields, 
started a world-wide competition to¬ 
ward the goal of superconducting coils 
with higher and higher fields. 

The 100,000-gauss* goal — set by 
the discoverer of superconductivity 
himself — has now been achieved by 
scientists at the General Electric Re¬ 
search Laboratory, just 50 years later. 

a. 


100,000 GAUSS 

A major goal of the world-wide effort in super¬ 
conductor research was achieved recently when 
scientists at the General Electric Research Labora¬ 
tory demonstrated a magnetic coil with a field of 
more than 100,000 gauss. 


A superconducting solenoid wound 
from 600 feet of special l-40th inch 
diameter niobium-tin conductor was used 
to create fields up to 101,000 gauss in 
experiments during which currents of up 
to 266 amperes were applied. The coil, 
approximately two inches long and two 
inches in diameter, was wound on a 
l-3rd inch diameter tube. It was main¬ 
tained at a temperature of 1.8 degrees 
Kelvin (approximately 456 degrees Fah¬ 
renheit below zero). 

The competitive aspects of the inter¬ 
national “superconducting-gauss race” 
are reflected by th e fact that the previ¬ 
ous record of 75,000 gauss was reported 
just two weeks earlier by General Elec¬ 
tric’s Advanced Technology Laboratories. 
Nearly 70,000 gauss had been achieved 
approximately a year and a half prior 
to that. (The gauss is a unit used to 
define strength of a magnetic field; the 
earth’s magnetic field averages about 
one-half gauss.) 

Scientists in laboratories throughout 
the world became interested in using 
superconductivity—zero electrical resist¬ 
ance demonstrated by certain metals and 
alloys when cooled to near absolute zero 
—to create high magnetic fields after the 
Bell Telephone Laboratories announced 
the discovery of so-called “high field” 
superconductors early in 1961. 

LOW POWER 

High field superconductors offer the 
possibility of creating extremely strong 
electromagnets with only a tiny fraction 
of the power required if the coils are 
made from ordinary wire. The General 
Electric scientists achieved their 101,000 
gauss field using only six ordinary auto¬ 
mobile storage batteries as the power 
source. The only comparable magnetic 
field ever created by conventional means 
—without superconductors — required 
about two million watts of electric power. 

“The long-sought goal of a 100,000 
gauss superconducting magnet was 
achieved by combining new understand¬ 
ing of the physics of superconductors 
with the invention of new metallurgical 
processes,” Dr Guy Suits, General Elec¬ 
tric vice-president and director of re¬ 
search, said in making the announce¬ 
ment. 

Although superconductivity was dis¬ 
covered by a Dutch physicist, Kamer- 
lingh Onnes, more than 50 years ago, 
the intriguing phenomenon remained a 
laboratory curiosity until several special 
electronic applications were discovered 
during the past decade. 

Now, vastly improved techniques for 
achieving and maintaining liquid-helium 
temperatures, plus the improvement of 
new high-field superconductors, point to 
a variety of potential applications for 
superconductivity in electrical equipment, 
including electromagnets for research 
purposes, plasma containment for fusion 
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Team of scientists 
at the General 
Electric Research 
Laboratory which 
developed new 
record - setting 
s u p e rconducting 
wire and coils 
includes (I, to r.) 
Dr D. Luther 
Martin , Dr Charles 
A. Bruch, Dr 
Mark G. Benz, 
and Carl H. Ros- 
ner. 


power and magnetohydrodynamic gen¬ 
erators, electron-beam focusing in micro¬ 
scopes, and the creating of magnetic 
fields for special microwave devices in¬ 
cluding masers. 

“Discoveries in superconductivity also 
serve to revive the long-held hope that 
the phenomenon of zero electrical re¬ 
sistance can be used economically in the 
generation, transmission, and application 
of bulk electric power,” Dr Suits said, 
although he emphasised that such appli¬ 
cations “are still highly speculative — 
and mostly a glint in the scientist’s eye.” 

General Electric’s new superconduct¬ 
ing wire, and the solenoids made from 
it, have been developed by Dr D. Luther 
Martin, Dr Mark G. Benz, Dr Charles 
A Bruch, and Carl H. Rosner. The de¬ 
velopment is based on earlier fundamen¬ 
tal work of Dr Warren De Sorbo. 

BETTER MATERIAL 

Dr Walter R. Hibbard, jun., manager 
of the laboratory’s Metallurgy and Cer¬ 
amics Research Department in which 
the work was done, emphasised the 
potential advantages of niobium-tin in 
superconducting solenoids as contrasted 
with several other materials used in pre¬ 
viously announced solenoids, including 
niobium-zirconium and molybdenum- 
rhenium. 

Niobium-tin (Nb 3 Sn) permits opera¬ 
tion at higher fields, higher currents, and 
higher temperatures than these other 
superconductors. Niobium-tin’s major 
disadvantage is extreme brittleness, but 
the fabricating techniques developed at 
the General Electric Research Laboratory 
circumvent this problem, permitting the 
special niobium-tin wire to be used in 
compact solenoids. 

A technical letter describing the 
achievement is being published in the 
current issue of Cryogenics, an inter¬ 
national scientific journal in the field of 
low-temperature research. 
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TAUT BAND SUSPENSION 


The Paton Range of Heavy and Light Duty Volt and Ammeters is now available as an OPTIONAL 
ALTERNATIVE with Revolutionary TAUT BAND SUSPENSION Movements. No jewels, no pivots, no 
springs, no hysteresis, no friction. The complete solution to shock and vibration problems. Extreme 
sensitivity from 10 micro-amps F.S.D .—the ultimate of Consistent Reliability. 

Illustrating THREE VERSIONS OF MODEL 536 ( 5 V 2 " Square Pattern). 

STANDARD QUADRANT CONCENTRIC 

5" Scale 6 " Scale 9 Scale 
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PATON ELECTRICAL MAKE THE COMPLETE RANGE—OVER 40 CASE SIZES. From 2" to 10”. 
Moving Coil, Moving Iron, Dynamometer Synchroscopes, Frequency (Reed and Dyna), Watts, Power 
Factor, etc. 
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PATON 

DECADE RESISTORS 

now available 

Model DR 1: 5 Decades in 1 - ru Steps to 99.999 
Model DR2: 5 Decades in 10 Steps to 999.999 
DR1 Accuracy, 0.25%. Price, £32/10/- tax. 

DR2 Accuracy, 0.5%. Price, £32/10/- -f- tax. 

Individual decade coils are wound on fibreglass cards, non- 
inductive bifilar wound: oven-aged and varnished. 

The coils are mounted on heavy-duty, self-cleaning contacts in 
a twln-parellel method that guarantees minimum contact loss 
and reliability. 

NOTE: DR2 is equipped with High Stability Resistors on the 
100.000 J “- Decade only. 

Case housing: Strong lacquered steel opprox. 19 x 5 x 5 inches 
with printed Formica panels stating maximum current rating. 


NOW! 
The PATON 
Clip-on 
Multi-Range 
AMMETER 

WITH TAUT 
BAND SUSPENSION 

Ranges: 0 10, 30, 

— 100,— 300. — 1,000 
amps. A.C. Price, 

£29 10 . 




PRICE LIST and CATALOGUE available from: 

PATON ELECTRICAL PTY. LTD 

Established over 25 years 

Specialists in Meters and Rotary Switches 
ASHFIELD, SYDNEY—71-0381 (6 lines) 
REPRESENTATIVES IN ALL STATES 
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Plastic models are light in weight and can be reinforced 
/*» critical areas by building up their thickness. Use of 
the polarised light technique in Australia was demon- 
strated to engineers attending the recent I.R.E. Con¬ 
vention in Melbourne. 


PLASTICS 

PREDICT 

STRENGTH 


OF METAL 


Drilling a hole in 
a metal disc pro¬ 
duced this kind of 
stress pattern , as 
revealed by a 
coating 
polarised 
light . 


and 


A S it completed its first flight earlier 
this year, the new Boeing 727 jet 
airliner touched down on landing gear 
designed with the aid of a new stress- 
predicting technique. The design method 
is expected to find further applications 
in other Boeing products requiring high 
strength and light weight. 

The technique uses experimental plastic 
models of parts, coated with a transpar¬ 
ent material which reveals to designers 
the stress patterns in the models. It was 
developed by the Transport Division 
structures laboratory, working closely 
with engineers designing support beams 
and other parts for the 727 landing gear. 

After a part has been designed, struc- 
tures-laboratory personnel construct a de- • 
tailed epoxy-resin model of its shape. The 
model then is coated with a clear plastic Special 
material, usually about .07 inch thick. 

The plastic is hand moulded to the model, 
and hardens in about 24 hours. 

This material, called a birefringent 
coating, possesses double refraction properties. Light reflect¬ 
ing from it divides into a rainbow of colour when viewed 
through a special screen. The coating is applied to the model 
with a bonding material containing aluminum particles to 
increase reflectivity. The bond is so tight that molecular¬ 
sized distortion within the model induces corresponding 
changes in the coating. 

During test preparation, engineers secure the model in a 
holding device. A polarised light source directs a beam of 
controlled and parallel light waves into the coating. The 
waves reflect back to the viewer through another polarised 
screen, producing the rainbow effect. 

To conduct a test, engineers apply loads to the model 
with a hydraulic system capable of simulating forces en¬ 
countered during actual use. The resulting molecular-sized 
distortion on and within the model are transmitted to the 
coating. This alters the manner in which the coating reflects 
the polarised light, and changes the appearance of the colour 
bands which form the rainbows on the viewing screen. 

The colour bands on the screen then are studied. Their 
location and shape reveal areas of stress. The frequency 
with which each colour band appears indicates degree of dis¬ 
tortion in the model. 

Stress patterns are photographed in 
colour and prints delivered to designers, 
who correlate them with established stan- 


By Donald Brannon 

dards. They then determine if there is a 
need for alterations in the parts. 

The coating method provides several 
advantages. It reduces reliance upon 
mathematical analysis, which often is 
cumbersome and is based upon certain 
assumptions which may not prove to be 
entirely correct. 

Substituting plastic for metal models 
lowers the cost of making them, parti¬ 
cularly by eliminating lengthy machining 
operations. This makes possible more 
rapid testing with equal or greater re¬ 
liability. Plastic models, unlike metal 
ones, can be beefed up merely by add¬ 
ing more material. The plastic models 
also are easy and quick to handle, be¬ 
cause of their lightness. 
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CTROMYOGRAPHY- 

Muscle Measurements Aid 
Medical Science 


An operator adjusts the main display unit ot an electromyo¬ 
graph. To the right is a low noise, high gain preamplifier on 
a movable arm, and behind it a rack carrying a speaker and 
additional display tubes for photographic recording. The unit 
in the foreground is a stimulator. Insert: The CRO trace in 
detail. Photo by courtesy R.P.A. Hospital, Sydney. 


By Calvin Walters 


r pHOSE television viewers who are 
* addicted to watching the various 
medical shows such as Dr Ben Casey 
and Dr Kildare have been introduced 
in a remote sort of way to some of the 
apparatus used in modern hospitals, 
together with some of the terminology 
used to describe the various pro¬ 
cedures. 

Thus, when Dr Ben Casey barks out 
an order to subject the patient to a 
Myogram test he is giving a direction 
to use a piece of electronic equipment. 
Similarly when Dr Kildare smilingly 
and pleasantly requests an E.C.G. he 
also is discussing a piece of electronic 
equipment. 

Having now said enough in the last 
paragraph to start a first-class row be¬ 
tween myself and the “fans,” I had better 
not say any more about these fellows, 
but quietly proceed to the next part of 
the subject. 

Electronic devices as used in labora¬ 
tories and hospitals are of a wide and 
varied nature. Some are used to aid 
in the diagnosis of disease whilst others 
are used for treatment. There are some 
which are used in the operating theatre 
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as indicators of what is going on with 
the patient’s bodily functions during the 
operation, whilst others are used to arti¬ 
ficially control bodily functions. 

Among the electronic apparatus used 
are electrocardiographs for examining 
the heart, electroencephalographs for ex¬ 
amining brain rhythms, electric respira¬ 
tors and temperature and blood pressure 
recorders. There are oscilloscopes for 
visually viewing breathing and heart 
action, heart lung machines, cardiac 
stimulators, and artificial kidneys. Then 
there are all the other “graphs” such as 
pneumograph, ballistocardiograph, sphyg- 
mograph and, the subject of our article, 
the electromyograph. 

There are many other pieces of equip¬ 
ment used in the treatment of diseases. 
There are the various rays such as X- 
rays, ultra-violet, infra-red, and ultra 
sonic sound waves. There is diathermy 
(production of heat by electrical resist¬ 
ance), and shortwave diathermy which 
produces heat by the passage of radio¬ 
frequency current through tissue. 

The variety of apparatus covers a 
wide field; some very complicated, some 
extremely simple. The more complex 
apparatus is rarely used in private prac¬ 


tice because of its high initial cost and 
the necessity of providing highly trained 
personnel to operate it. This type 
of apparatus is almost wholly confined 
to hospitals and large institutions. 

The Electromyograph is an instrument 
used for the study of the electrical 
activity of the muscles. It is not used for 
the treatment of muscular diseases but 
is highly valuable as a diagnostic aid in 
muscular disorders. The particular in¬ 
strument which we describe is a Danish 
one called the “Disa,” and for the tech¬ 
nical details of this we are indebted to 
Messrs Watson Victor Ltd., of Sydney, 
N.S.W. 

Before we proceed with a description 
of this instrument it is as well to have 
a brief study of muscular action so that 
we will be in a position to understand 
what the instrument detects or what it 
looks for. To this end we will also need 
to know a little about the nerves which 
supply the impulses to enable muscular 
action to take place. 

MUSCLE TISSUE 

Muscle tissue is a remarkable sub¬ 
stance in that it is designed to contract 
when stimulated. In doing so it can 
perform an astounding amount of work 
by moving the bony levers of the bodv. 
There are three types of muscle; namely 
“voluntary muscle” which can be moved 
at will by the individual as he desires, 
“involuntary muscle” which cannot be 
controlled by the will — such as those 
controlling the eye pupils or the con¬ 
traction and relaxation of the intestines 
— and there is the muscle of the heart. 

Whilst there are slight differences be¬ 
tween these muscles they all have one 
thing in common, namely, the power 
to contract under stimulation. Voluntary 
muscles are very important to our dis¬ 
cussion in that they are responsible for 
movements of legs, arms, hands, feet, 
back, neck, and so on. For that reason 
we will confine ourselves to a descrip¬ 
tion of this type of muscle. 

Voluntary muscle consists of fibres 
arranged in parallel fashion bound to¬ 
gether in the form of bundles by a 
covering of connective tissue. The fibres 
are somewhat conical in shape and pos¬ 
sess transverse striations which allow 
them to contract or eloneate. There are 
a number of bundles of fibres in a single 
muscle. These are arranged parallel to 
each other and join at each end to a 
tendon or bone. 

The connective tissue in which each 
bundle of fibres is wrapped contains the 
blood vessels which feed the muscles 
and the nerves which supply the stimulus 
which activates the muscle. Each fibre 
is also covered with a sheath called the 
“sarcolemma,” which also assists the 
contraction and contains nuclei and 
nerve endings. The sarcolemma also acts 
as a line of conductivity between near¬ 
by nerves. 
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It is the contraction of the muscle 
fibre which performs work. This con¬ 
traction takes place by a form of “tele¬ 
scopic” action where the transverse sec¬ 
tions more or less fit into each other. 
This causes the muscle fibre to become 
shorter and broader and such action is 
brought about by a motor impulse 
reaching the nerve ending in the muscle. 

It has been known for many years 
that the impulses which originate in the 
central nervous system are electrical in 
nature. The main unit in the central 
nervous system is the nerve cell or 
neuron. This consists of a cell body 
containing a nucleus surrounded by a 
substance called cytoplasm. A long fila¬ 
ment called an axon passes outwards 
and, in the case of a motor nerve, con¬ 
nects with a muscle. There are other 
filaments connected to the nerve cell 
called dendrites which convey impulses 
into the nerve cell. 

At the muscle end the nerve is con¬ 
nected to the tissue by a flattening out 
process. This is called a motor end plate. 
There is another kind jof end plate 
called a sensory end plate. These com¬ 
mence in the skin and provide our 
sense of touch, heat and cold, etc. 

Where the sensation is of an extreme 
nature, or what we call pain, these sen¬ 
sory end plates can also initiate a reflex 
action. They will detect, say, a prick of 
a needle, and transmit an impulse to the 
central nervous neuron which, in turn, 
sends an impulse to the motor nerve 
down an axon and into the motor end 
plate in the muscle. This responds by 
contracting and drawing the part away 
from the source of the pricking. Thus 
the painful stimulus by-passes the brain 
and causes the limb to react directly. 

MOTOR NERVE 

A motor nerve begins in the cell with¬ 
in the brain. If it begins in the right side 
of the cortex of the brain it passes over 
to the left hand side of the spinal cord 
and the reverse of this is also true. It 
passes down the spinal cord and ends in 
the anterior portion (called the anterior 
horn) of the grey matter of the cord. 
From here it sends out the fibres to the 
muscles. A glance at the diagram will 
make this clear. 

An interesting fact is one concerning 
the cells of the brain and spinal cord. 
In these nerve cells there is a gap be¬ 
tween the end of the branches of the 
axon and the commencement of a den¬ 
drite (see diagram). The gap is edged 
with “terminal buttons” and these are 
close to the dendrites or the body of the 
cell itself. On the outward transmission 
of an impulse it must jump this gap like 
a spark jumping between two points. 
The gap is known as a “synapse” and 
this acts something like a rectifier in 
that the impulse can pass only in one 
direction across it. This is a clear indi¬ 
cation of the electrical nature of the 
impulse. 

The nerve impulse moves along the 
nerve at a fairly slow rate of approxi¬ 
mately 90 feet per second. This varies 
somewhat with the temperature. 

The electrical activity emanating from 
the muscles contains frequency compon¬ 
ents ranging from a few cycles to at 
least 10 Kc. Some authorities consider 
that frequencies several times this figure 
need to be observed for best results. 
Signal amplitude is measured in micro¬ 
volts, ranging from 10 uV negative to 
1,000 uV positive. 

When a nerve impulse arrives at the 
end plate of the muscle a wave of ex¬ 


citation passes over the sarcolemma, the 
membrane covering the muscle fibre. 
This stimulates the contractile substance 
of the muscle and the whole muscle 
fibre is thrown into simultaneous con¬ 
traction. The electrical potentials men¬ 
tioned above arise when changes take 
place in the chemical and ionic permea¬ 
bility of the surface membrane of the 
muscle fibre. 

Muscle is never at any time complete¬ 
ly relaxed unless complete relaxation is 



Simplified diagram of a single motor 
nerve running from the brain to the 
spinal cord and then to the particu¬ 
lar muscle it will control. Note that 
the left side of the brain controls 
the right side of the body and vice 
versa. 

brought about by drugs. Slight con¬ 
tractions are taking place even when we 
are asleep because of minute nervous im¬ 
pulses which are generated continually. 
This slight muscular contraction with¬ 
out movement is called muscle “tone.” 
The extent of this tone is a measure 
of the health of a muscle. Anything 
which alters or destroys the value of 
the electrical nervous impulse to the 
muscle destroys the tone of the muscle 
and the muscle becomes sick. 

It can now be readily understood that, 
because of the electrical nature of nerve 
impulses, any means by which changes 


or cessation of impulses in the muscles 
can be detected and analysed would be 
of great value in the diagnosis of various 
causes of paralysis and the prognosis 
for prospects of recovery. Such a means 
is the electromyograph. 

Let us suppose that a patient comes 
into hospital with an injury or disease 
which has paralysed or partly paralysed 
a limb. The first thing the doctor wants 
to do is find out whether the injury is 
merely local with slight damage to a 
motor nerve, or whether some severe 
injury to the central nervous system, 
such as an injury to the spinal cord, 
has taken place. 

These facts can be ascertained by 
measuring the electrical potentials gen¬ 
erated in a muscle, both at rest and 
under natural or artificial stimulation of 
some kind. These potentials are picked 
up by electrodes inserted into the muscle 
and connected externally to the electro¬ 
myograph. 

ELECTRODES 

These potentials, called action poten¬ 
tials, can also be picked up by surface 
electrodes applied to the skin. How¬ 
ever, the inserted electrode is that which 
is most used and we will describe this 
method more fully. More than one 
electrode may be inserted into a muscle 
so that potentials from several different 
motor units in the same muscle may be 
studied. 

The recorded electromyogram will 
show various features, such as lack of 
potential (signs of de-nervation), the pat¬ 
tern of the electrical activity at maxi¬ 
mum effort and its strength, the duration 
of the potential, the occurrence of spon¬ 
taneous potential and its pattern, wheth¬ 
er potentials from different points in the 
same muscle synchronise, and so on. 

There are several types of electrodes 
in use but three main types seem to do 
all that is at present necessary. These 
are the concentric, the bipolar, and the 
unipolar respectively. The concentric 
electrode is most popular for clinical 
use. It consists of a hollow steel tube 
or cannula 42 millimetres long and 0.65 
millimetres in diameter. Through the 
centre of this tube passes a thin rlati- 



The diagram on the left illustrates a synapse; the gap between the end of 
an axon (terminal button) and a dendrite. An outward impulse will jump 
this gap, but impulses cannot pass in the opposite direction. The diagram 
on the right shows other features of the nerve cell and its relationship to the 
axon and dendrite. Dendrites conduct impulses towards the cell, axons away 
from the cell . (From "Anatomy" by J. W. Perrott.) 
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-A wide variety of needles are used in electromyography, several of which 
are illustrated above. (A) is a concentric electrode for routine examination, 

(B) and (C) concentric electrodes for small muscles, (D) bipolar electrode, 
and (E) (F) multi electrodes. (From "Introduction to Electromyography" by 

Fritz Duchthal M.D.) 


num wire, the end area being 0.07 square Such pads are also used to stimulate 
millimetres. This is insulated from the the muscle via the motor nerves through 
steel cannula. Muscle potential is picked the skin. 

up between the end of the platinum wire There are other types of electrodes, 
and the steel tube. One, the multi-electrode, has 14 platinum 

The bipolar electrode consists of a elements. These are insulated from each 
similar steel cannula but having two other and moulded into a stainless steel 
platinum wires feeding through it. All cannula. The leading off areas are 
the elements are insulated from each P^ced along the side of the cannula and 
other and the platinum wires are separ- eac h lead has a separate shielded cable 
ated at their tips by 0.5 millimetres. The w hich connects to a 30 contact con- 
muscle potentials are picked up between nector. These needles will pick up poten- 
the two platinum tips. This type of rials from several motor areas at the 
electrode is used mainly for the investi- same time. 

gation of single motor units when sev- Another electrode is designed to be 
eral electrodes are used together. inserted into the area of the diaphragm 

The unipolar electrode is simply an via the nose and stomach. For those 
insulated metal needle. Muscle poten- who have forgotten, the diaphragm is 
tial is measured between the tip of the a muscular division between the liver and 
needle, from which the insulation has lungs. There are other electrodes for 
been removed, and an electrode placed special purposes, such as for insertion 
on the skin. The latter is a metal pad into the throat muscles, but those de- 
clamped to the skin above a muscle, scribed will suffice for our purposes. 



Typical Electromyograms. (a) Output from normal healthy muscle. (b) 
Fibrillation; unwanted independent muscle activity, sign of trouble. (c) 
Positive de-nervation, sometimes follows (b). (d) and (e) Poly phasic and 

Group Polyphasic. Incomplete synchronisation of motor potentials. Following 
(b) and (c) may indicate muscle is returning to normal condition as at (a). 


The electrodes, after insertion into a 
muscle, are connected to amplifiers, 
cathode ray oscilloscopes and loud 
speakers. A camera system records the 
traces on the cathode ray tubes for later 
observation. It is not possilbe to give 
here a detailed description of the cir¬ 
cuits incorporated in the electromyograph 
but we can discuss the various section of 
the instrument, and the job they do. 

The Disa Electromyograph employs 
three independent electrode amplifier cir¬ 
cuits. These permit simultaneous survey 
of different parts of the same or dif¬ 
ferent muscles. The potentials of the 
muscle picked up by the three electrodes 
are amplified and displayed on the three 
cathode ray oscilloscopes. At the same 
time the action potential can be made 
audible by a loud speaker which can be 
connected to any of the three circuits. 

A continuous motion camera using 
ten cm. wide paper photographs the 
traces of three additional cathode ray 
tubes operating in parallel with the ob¬ 
servation tubes. Recordings are made 
by pressing a foot switch. A legend giv¬ 
ing the patient’s name, number and so 
on can be photographed directly on to 
the record. 

Each amplifier is a balanced four- 
stage AC amplifier with a very low noise 
level and with a frequency range from 
two to 10,000 cycles per second, de¬ 
fined by a 3 db discrimination. If the low 
frequency response was limited to 20-30 
cycles per second the muscle action 
potentials would be seriously distorted. 
The high upper frequency is necessary 
for the reproduction of the very rapid 
deflections of the muscle action poten¬ 
tials. 

CABLES 

The input of the three amplifiers is 
connected by a low capacitance cable to 
the electrode plug box. These cables 
have six concentric leads, two cores for 
each of the three amplifiers. There are 
controls for observation of noise level at 
high amplification and others for con¬ 
trol of amplification and observation of 
sweep speed of the cathode ray oscillo¬ 
scopes. 

There is provision on the equipment 
for the external connection of an ink- 
writer, a tape recorder, or a cathode 
ray oscillograph for recording and re¬ 
producing the output voltages from the 
amplifiers. This is a very important 
facility as it enables the record to be 
read later, perhaps in consultation with 
other doctors and technicians. 

As mentioned earlier, provision is made 
for photographing a record of the patient 
directly on the paper. This is done by 
writing in red pencil directly in a rect¬ 
angular space provided on the registration 
card. The card is then placed in an 
aperture in the machine and a button 
pressed. The card is illuminated and 
photographed directly on the paper re¬ 
cord. 

Interpretation of the curves and pat¬ 
terns shown on the cathode ray tubes 
and the photographic paper requires con¬ 
siderable experience. By reading such 
data the doctor can determine many 
things. He can tell whether a muscle 
has been damaged beyond repair; he can 
assess the type of nerve damage and its 
severity; and he can watch progress dur¬ 
ing treatment or surgery. Thus elec¬ 
tronics has placed in the hands of the 
medical profession a valuable tool to 
use in the fight against disease and in¬ 
jury. 
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Scoop Purchase! 

Encel Electronics 
buys manufacturer's stock! 

We’ve done it again! Encel Electronics have purchased many 
thousands of pounds’ worth of BRAND NEW stock from a well- 
known Melbourne manufacturer . . . but we’ve promised we 
won’t mention the trade name of this famous stereo equipment. 
Here's your once in a lifetime opportunity to buy a complete 
unit at a tremendous saving . . . but as stock is LIMITED you 
must write or call straight away. We promise you . . . this will 
never happen again! Reserve yours by telegram now! 





CABINETS 
BY 

FLER 


Lert: famous f-LfcR cabinet. M.I.L. 
PI00 “Eight-Eight” stereo amplifier, 
CoIIaro transcription turntable with 
Decca Dcram cartridge . Encel price 

Left: Fler control cabinet, M.I.L. 

“Eight-Eight” PI 00 stereo amplifier, 
Orpheus “Silex” turntable, neat tone 
arm, Decca Deram cartridge. 

Left: Stereo radiogram control cabinet by 
FLER. Famous M.I.L. PI 13 Stereo 
amplifier. CoIIaro “Studio” transcrip¬ 
tion turntable, and CoIIaro arm. Decca 
Deram cartridge—also well-known 
M.I.L. tuner .. Encel price 

These Fler control cabinets alone are 
,€13/10/-. 

ALL CABINETS ARE SUPERBLY 
POLISHED. 

Left: Radiogram control cabinet by 
FLER, M.I.L. P80 Preamplifier with 
M.I.L. P65. 10 watts per channel, 

stereo power amplifier. Balance in¬ 
dicator. Orpheus Silex turntable, 
NEAT tone arm and B and O stereo 
magnetic cartridge with diamond stylus. 
Encel price. 

Each of the above units can be supplied 
with Wharfedale, Goodmans or Richard 
Allan speakers if desired. Write for your 
quotation for these speakers. 

Here’s a bargain! Famous FLER 
sneaker enclosures featuring Rola 12 


PX speaker units. Brand new 


only 


£19-19-0 

P.S. We will sell speakers and cabinets 
separately. Price for the Rola 12PX, 

£9-10-0 


FLER Speaker Column Enclosures — 
fitted with Wharfedale 8/145 column 
sneakers. Brand new — gives exception¬ 
ally good results.Encel prices 

4 £29-10-0 


SEND YOUR ORDER BY 
TELEGRAM NOW! 


£59 

£69 


10-0 

10-0 

10-0 


£69 

£99-10-0 


SPECIAL! 

Brand new CoIIaro 4T2000 tran¬ 
scription turntables, with CoI¬ 
Iaro transcription tone arm and 
Ronette stereo turnover cart¬ 
ridge. On polished wood base. 

£15-10-0 


Australia's Greatest Hi-Fi Centre 

u »o9 354 BR,DSE R0AD - Richmond 

Wv @ « VICTORIA. JB2820 

X^CvwfCCCy Paetwy 47 Coppln St., -fr Wholesalers 

Richmond 422883 Trade-Ins 
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RCA RED SEAL SOUND TAPE 


BORN TO BE 


Out of sheer necessity, RCA Red Seal 
Magnetic Tape was born! When recording 
the world's greatest artists, RCA recording 
engineers had to be positive beyond a doubt 
that every inch of master recording tape 
would deliver the ultimate in quality 
performance. Working with RCA Sound 
Engineers, they developed RCA Red Seal 
Tape with the exacting specifications 
required for their own use. Today it is 
available to you. 


The most trusted 
name in sound 


1 £ 



Now you can tape your programmes with 
astounding clarity. No distortion, drop-out 
noise or frequency response. Every tape is 
constantly tested during manufacture, for 
coating thickness, uniformity, anchorage, 
layer-to-layer adhesion, etc. Each has the 
same magnetic qualities, the same record¬ 
ing bias characteristic. So tapes can be 
easily interchanged with no varying of 
levels or clarity. Special RCA techniques 
assure micro-precise control of particle size, 


dispersion and consistency of slurry suspen¬ 
sion. 

RCA Red Seal Tape was born to be a winner. 
YOU will appreciate its "prize-winning" 
qualities. 

Available in professional grade Mylar* and 
acetate base—Standard, Long Play and 
Double Play—in all popular sizes. 

*Du Pont Registered Trademark. 

For further i nformotion and 
literature, contact RCA of Australia. , 


RCA OF AUSTRALIA PTY. LTD. 

AN ASSOCIATE COMPANY OF THE RADIO CORPORATION OF AMERICA 

SYDNEY: 221 Elizabeth St., 61-8541. 

MELBOURNE: 2 Stephenson St., Richmond, 42-4586. 
BRISBANE: 173 Ann St., 2-7884. 

PERTH: 280 Stirling St., 28-1459. 
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The progress which has been achieved during the 
past few years in British high frequency communi¬ 
cations equipment was demonstrated at a "Con¬ 
vention on H.F. Communication" held recently by 
The Institute of Electrical Engineers in London, and 
attended by more than 250 leading engineers. 

P ARTICULAR interest was shown in transistorised fre¬ 
quency synthesisers which are now being marketed by 
several British communications firms. These fairly complex 
units constitute extremely high stability signal sources which 
can readily be set with great accuracy to provide a signal 
output on any desired frequency. 

They are used as the variable frequency drive for HF 
transmitters or as the HF oscillator for multiple superhetero¬ 
dyne receivers, or in signal generators. A representative 
unit can provide more than 200,000 spot frequencies at 
intervals of 0.1 Kc/s with digital presentation of the fre¬ 
quency to which it is set. 

Several speakers described the latest range of HF 
transmitters from Marconi’s Wireless Telegraph Co. Ltd. 
These use a lkW distributed amplifier requiring no tuning, 
adjustments and having no moving parts. 

Standard Telephones and Cables have a range of high- 
power HF communications transmitters with output powers 
up to 85 kW, and completely automatic control of tuning, 
aerial coupling and gain. These are linear amplifiers, suitable 
for all HF communication emissions, including single side¬ 
band and independent sideband. 

The design philosophy behind many of these new equip¬ 
ments is to provide transmitters which can be completely 
controlled from the technical operator’s position, even when 
changing frequency, aerial or type of emission. 

The convention also showed the tremendous progress 
which has been made in fully transistorised automatic error- 
correction equipment based on the Van Duuren ARQ codes. 
These systems enable the receiving station to detect auto¬ 
matically an error in the reception of a telegram and then, 
by means of a return channel, to cause the transmitting 
station to repeat the faulty characters, all without inter¬ 
vention by the operators. The recent introduction of tran¬ 
sistors into this type of equipment has revolutionised design 
and permitted a considerable extension of the facilities 
provided. 

As a result of two years’ research. Thorn Electronics 
Ltd. has now marketed a fully transistorised system for 
wideband VHF wired television—the first of its kind. This 
equipment successfully withstood the extremely bad weather 
in Britain in the winter of 1962-63 during a variety of 
field trials. 

All units in the system cover the frequency band of 
20 to 220 Mc/s by means of a new type of wideband 
coupling network. 

There are many advantages in using transistors for this 
purpose: reliability, stability, low-noise characteristics, com¬ 
pactness, ease of installation, and extremely low power 
consumption. 

The transistorised amplifiers—mounted in weatherproof 
cylindrical casings 12.3 inches long by 3.25 inches diameter 
—can be installed under house eaves or buried underground. 
As many as 10 repeater amplifiers can be fed from a single 
power supply using the same 75-ohm co-axial cable that 
carries the signal. Each amplifier provides a gain of 23 db 
and makes full use of the reliability of silicon planar 
transistors. 

All units are light enough to allow installation and 
maintenance engineers to climb ladders while carrying the 
units in small bags or satchels. 

One of the largest closed-circuit television systems in 
Europe is being installed at a new nuclear power station 
at Trawsfynydd in Wales. Fifty-eight remotely controlled 
625-line cameras will be used in the control rod service bays 
associated with the two reactors and also in a pile cap 
viewing system. 

The equipment includes control cubicles and six tele¬ 
vision trolleys holding 14-inch monitor screens and control 
panels. It is being supplied by Pye T.V.T. Ltd., which has 
done much to popularise closed-circuit television in Britain. 










RECENT 
IN U.K. 


Above: An inspec¬ 
tor examining a 
micro - miniature 
i n t egrator tor 
rocket guidance 
systems . The 
equipment it re¬ 
places is TOO 
times larger 


Right: A high 

powered marine 
transmitter with 
combined . facili¬ 
ties for MF and 
HF operation. It 
replaces two sep¬ 
arate transmitters 
previously needed 


Below: A fully 

transistorised, line 
powered, broad¬ 
band amplifier for 
VHF wired tele¬ 
vision systems. It 
is remarkably ro¬ 
bust and compact . 
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COSSORSCOPE 1045K 

AVAILABLE AS EASILY ASSEMBLED KIT OR 
A COMPLETE UNIT READY FOR USE 


1045K KITSET 

Cossor Instrument Kits are complete to the 
last detail. Each high-quality component is 
referred to in the comprehensive and profusely 
illustrated construction handbook. The finished 
instrument is professional in appearance and 
performance, and is compact and light. 

No specialised knowledge is required as by 
the use of careful printed circuit techniques 
the satisfactory performance of the assembled 
kit is assured. 

This equipment will be found invaluable in 
Technical Colleges, Service Departments of 
Radio Dealers and in industry generally. 

SPECIFICATIONS 



CATHODE-RAY TUBE 

Cossor 4 in. single-beam, operates at l.3kV 

Y AMPLIFIER 

Gain variable from zero. 

Maximum sensitivity 50mV/cm. 

Frequency response 5c/s to 3Mc/s [± 3 dB). 

Output deflection: 8cm at 3Mc/s. 3cm at 7Mc/s. 
Useful response to lOMc/s. 

Rise-time 0.12/usec. Overshoot less than 10% 

X AMPLIFIER 

Gain variable from zero to x 28. 

Maximum sensitivity 0.75 V/cm. 

Frequency response 2c/s to 27Kc/s (± 3 dB). 
Rise-time 1.4/usec. 

X SCAN 

Switch selects scan from Time Base Generator. 


X Amplifier for external signals. 

X Amplifier with 50c/s sinusoidal input having 
continuous control of phase from 0 to 135 deg. 

TIME-BASE 

Repetitive operation. Synchronised from positive 
or negative pulses derived externally or from the 
Y amplifier. Expanded time-base amplitude con¬ 
tinuously variable from zero. 

Time-base frequency ranges: 

10 c/s to 100 c/s 
100 c/s to 1000 c/s 
I Kc/s to 10 Kc/s 
10 Kc/s to 100 Kc/s 
100 Kc/s to 500 Kc/s 

Ranges cover sweep velocities from lOmsec/cm 
to 0.2/usec/cm. Fly-back suppressed on all ranges. 


PRICES: KITSET ONLY £59/17/6. COMPLETE INSTRUMENT £78/17/6 

FOR SYDNEY PLUS TAX 

Slightly higher Interstate. 

JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY (MA8411) 

MELBOURNE ADELAIDE: 

15 ABBOTSFORD STREET, 77 WRIGHT STREET. 

NTH. MELBOURNE. BO-2491. (LA 5117) 











Cameras are installed at several levels j 
in the control rod service columns toj 
provide inspection facilities for the vari- j 
ous assemblies during lowering into the j 
service areas. i 

Four cameras on a trolley view the: 
control rod mechanism assemblies. When i 
the rods are lowered, two cameras at an S 
intermediate level monitor the mechani-; 
cal operations, while four other cameras: 
at the lowest level each inspect 90 de-$ 
grees of the control rod surface withs 
arrangements for pre-set switching so S 
that the full circumference of the rod i 
can be seen in four sequential views of: 
variable duration. 5 

The pile cap viewing system consists I 
of cameras mounted in the fuelling : 
machines, irradiated fuel disposal sys- j 
terns and the charge chute test rig. All; 
cameras can be operated from the pile $ 
cap control room or from a mobile con j 
trol trolley on the pile cap. 

To meet the present trend toward fit- 5 
ting ocean-going vessels with both high-; 
frequency and medium-frequency facili- j 
ties, Associated Electrical Industries Ltd. j 
has introduced a new high-power trans-: 
mitter, type T50MH, which covers both : 
frequency bands and thus replaces two § 
separate transmitters. $ 

In the medium-frequency band eight $ 
crystal-controlled spot frequencies within j 
the range 405-525 Kc/s ar e provided for I 
telegraph transmissions. A power of up j 
to 600 watts is delivered to the aerial I 
circuits. 

For simplex or duplex telephony, j 
operation on 11 spot frequencies within : 
the band 1.6 to 3.8 Mc/s, with a maxi-1 
mum aerial power of 100 watts, is pro- j 
vided. The high-frequency section used j 
for long-distance radio telephone and j 
telegraph communications operates be-j 
tween four and 22 Mc/s with 30 crystal-; 
controlled spot frequencies and an out- : 
put of 600 watts. 

A new Independent Television Author- jj 
ity station at Strabane, Northern Ire- ? 
land, is fully controlled from another 5 
station 60 miles away. This is the first | 
time in Britain that a 5 kW transmitter: 
has been operated in this way. A pack-: 
aged control unit is used. The manu-1 
facturer, S.T.C., has already been asked j 
to supply similar units for other tele- j 
vision stations in Wales and Norway, j 

The big reduction in size of equip- ; 
ment during recent years has been an j 
outstanding feature of the entire field I 
of electronics. An important step for- j 
ward in this process was the recent: 
delivery by Mullard Ltd. to the Royal : 
Aircraft Establishment of an integrator! 
for rocket guidance systems using fully j 
engineered micro-miniature thin-film $ 
circuits. $ 

By using 164 thin-film micro-circuits: 
stacked and encapsulated in four her- § 
metically sealed blocks, some 3,438 : 
components, including 389 transistors.: 
are contained in a unit measuring 3.8 : 
by 2.6 by 1.8 inches. Each micro-circuit : 
is carried on a glass substrate 1.18 bv : 
0.78 by 0.039 inches. Passive circuit: 
elements, including resistors, capacitors j 
and interconnections, are formed by the j 
evaporation under high vacuum of verv j 
thin metal and dielectric films through j 
masks on to the substrates. ; 

The maker believes that the thin-film j 
circuit system of micro-miniaturisation j 
provides flexibility in circuit design, high j 
component packing densities and . very : 
high" reliability. Component density is: 
of the order of 350,000 parts per cubic : 
foot (0.3 cubic metre) and in production : 
quantities could prove cheaper than: 
conventionally built equipment.5 



Two 250-ft demountable aluminium masts have recently been supplied 
to the Australian Post Office for use in determining suitable sites and 
antenna heights for the permanent towers of micro-wave radio and 
television links. The masts will be erected and dismantled many times, 
sometimes in remote areas, and are designed to be easy to transport 

and assemble. v 



T HE masts are constructed from of one another by spigots registering 
“Zip-up” aluminium sections as in the top and bottom of the vertical 
designed and supplied by Access Equip- corner tubes. Because of the dimensional 
mem Ltd., Heine! Hempstead (U.K.). accuracy of extruded aluminium tubing. 
Masts of similar type have been used for it has been possible to design the locking 
tele-communications in the U.S.A. and hooks and couplings so that the mast 
Britain for several years, but these wiil structure can be assembled without the 
be the first to be used in Australia. use of nuts and bolts. 

The suppliers claim that one of these The simplicity of assembly and the 
masts can be erected, complete with interior stairways enable the masts to be 
guylines, by eight men in a matter of assembled quickly and safely, even, by 
hours. When dismantled, a mast can inexperienced personnel, using very little 
easily be transported on one vehicle; equipment. A davit is used to hoist the 
the weight, complete with trolleys, track preassembled sections into place and it 
and motor used for operating the is usual for this to be driven by the 
antennae and other 'equipment, is under power off-take of a field car, although 
7± tons. This means that simple foot- the sections are sufficiently light to be 
ings. such as railway sleepers, can be hoisted by hand, 
used, instead of elaborate reinforced 
concrete foundations. 

The standard aluminium staging sec¬ 
tions consist of tubular box-frames 
braced by diagonal stairways and by 
cross-members with patented snap-on 
locking hooks. Each section weighs only 
1001b and can be folded flat so that it 
occupies a space only 6ft x 4ft x 6±in. 

Successive sections are located on top 


The complete mast, erectzd and 
guyed . The whole job can be done 
by eight men in a tew hours, and 
will withstand winds of 700 miles 
an hour. 


Each of the 6ft high sections contains 
a stairway and expanded metal plat¬ 
form . The antenna mounting trolley 
and track are on the right hand side 
of the tower. 

The masts supplied to the Australian 
Post Office are fitted with demountable 
antenna tracks, antenna mounting 
trolleys and electrically powered drive 
units for moving the antenna up and 
down the mast. Each mast is capable 
of carrying two 6ft-diameter paraboloidal 
aerials, one 10ft-diameter paraboloidal 
aerial, and one horn-parabola-type aerial. 

The masts are capable of withstand¬ 
ing winds of up to 100 m.p.h. and an 
additional advantage cf constructing 
them from aluminium is that they will 
not need painting to protect them from 
the weather. 

The aluminium used comprises tubing 
in Alcan GB-B51SWP (BS HV30WP) 
alloy supplied by Alcan Industries 
imited and couplings cast from Alcan 
GB-350M (BS LM10M) aluminium ingot 
supplied by Alcan (U.K.) Limited. 
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COMPLETELY 
SELF-CONTAINED 
BATTERY- 
OPERATED 
ALL-TRANSISTOR 
AMPLIFYING 
SYSTEM 

MODEL PA440 


This unit is a complete battery-operated, low power, sound 
reinforcement system contained in an • attractive P.V.C. 
covered wooden cabinet with carrying handle. It is supplied 
with a 50 ohm dynamic microphone, complete with lapel • 
cord and table stand. The cabinet contains: 

■ A one watt six transistor amplifier with low impedance 
microphone and high impedance PU input sockets. 

fl A high-efficiency 8" P.M. loudspeaker with provision 
for the use of an additional 15-ohm loudspeaker. 

Q Detachable battery container which is connected to the 
amplifier chassis by means of a plug and socket system, 
enabling the amplifier to be operated by external power 
sources if required. 

AMPLIFIER: Power output 1 watt. 

Sensitivity microphone—60 dbm. P.U.—20 dbm. 

AMALGAMATED WIRELESS 

• 554 PARRAMATTA RD., ASHFIELD, N.S.W. 710791. 

• 167 QUEEN STREET, MELBOURNE. 679161. 

• CNR. WILLIAM AND NEWCASTLE STS., PERTH. 28 3425-6. 
•80 CAMERON STREET, LAUNCESTON. 2 1804. 

• 123 MURRAY STREET, HOBART. 3 3836-7. 


OUTPUT MATCHING: One or two 15 ohm loudspeakers 
can be selected by external 2-pin link or 4-pin plug. This 
gives a choice of built-in speaker or combination of built-in 
speaker and extra 15 ohm extension unit. 

TRANSISTORS: 

1st audio amplifier 
2nd audio amplifier 
Driver transistors 
Output transistors 

BATTERY: One 6-volt Lantern type 509. 

CONSUMPTION: No input 20-40 mA. Full output 440 
m A. 

WEIGHT: Complete with battery — 75 lbs. 

DIMENSIONS: Height 105". Width 9". Depth 5j". 

(AUSTRALASIA) LIMITED 

Available in other States from: 

NEWTON MCLAREN LTD., ADELAIDE. 
CHANDLERS PTY. LTD., BRISBANE 
Also from leading Wholesalers. 


2N217 

2N2I7 

2 x 2N217s 

2 x AC 128 (matched) 












EXPERIMENTAL USE OF SOUND FOR PEST CONTROL 


Man has long sought some method to efficiently control the vast 
number of pests — birds, rodents, insects — which destroy his crops, 
spread disease and. in modern times, threaten the safety of his aircraft. 
This article describes the results obtained by the joint authors in their 
experiments in the use of sound as a means of pest control. 

By HUBERT and 


W HY should we rely almost exclu¬ 
sively on chemicals to control 
pests? Newer electronic tools give us 
other agencies, among the most promis¬ 
ing of which are sounds. 

Man has always used high-intensity 
noises to chase animals. It is easier and 
safer to make loud noises electronically 
than with hands, voice or guns. Unfor¬ 
tunately, most pests are higher animals, 
and soon learn to ignore meaningless 
noises. 

Very-high-intensity sounds can destroy 
animals, but the power costs make these 
unpractical. Nor does ultrasonic sound 
mysteriously affect animals. Unless it 
is powerful enough to cause physical 
damage, and so is economically unprac¬ 
tical, ultrasound must be heard by 
animals to affect them. Many insects 
and some mammals can hear ultrasonic 
sounds; birds generally cannot. 

A promising method for attracting or 
repelling pests uses recorded communi¬ 
cation signals. These signals, the lan¬ 
guage of the animals, are tape-recorded 
and played back to the animals to influ¬ 
ence their behaviour. This does not re¬ 
quire unusual equipment, and so is eco¬ 
nomically practical. 

Mice and rats are so destructive that 
they warrant major concern. 

They can hear ultrasonic sound, at 
least an octave and a half higher than 
man. So, sounds inaudible to man could 
influence their behaviour. This would 
be a tremendous advantage if acoustical 
controls are used near homes or stores. 

Rats and mice in the laboratory can 
be thrown into epileptic fits by certain 
sounds, chiefly ultrasonic. In these fits, 
mice may die. Wild rodents, which need 
not stay in an area, would probably 
leave rather than suffer. At least one 
electronics company is working on this. 

Rodent communication signals seem 
to be mostly ultrasonic. If we under¬ 
stood these, we might use them to 
attract or repel the pests. 

Ultrasound, however, creates some in¬ 
teresting engineering problems. The 
higher the frequency, the more sound 
travels like light, and the greater the 
possibility of sound shadows. Filling a 
building with sound to control rodents 


* University Hwcii. Honolulu 


MABLE FILINGS* 

means a major job of loudspeaker place¬ 
ment. Also, microphones, recorders and 
loudspeakers able to handle frequencies 
above 25 Kc are expensive. 

Many birds get in man’s way, particu¬ 
larly as civilisation offers them new foods 
and homes. 

Birds are notably sound-oriented, and 
it is with them that practical acoustical 
control was first achieved. In 1954, we 
showed that starlings could be chased 
from roosts by broadcasting to them 
recordings of their own distress call. 
Later experiments with other birds that 
are considered pests suggest that re¬ 
corded communication signals can be 
the basis of effective controls. 


Germany and France have set up 
laboratories to study acoustical controls 
for pest birds. In the United States, the 
work has lagged. Recently, however, 
Gordon Boudreau, an Arizona engineer 
who took out time from engineering to 
study bird behaviour, has developed con¬ 
trols for some agricultural pests using 
recorded communication signals. 

Undoubtedly many species of birds 
could be controlled by recorded distress 
or alarm calls. Biologically, the prob¬ 
lems centre around finding proper times 
and methods of application. Electronic¬ 
ally, there are also problems. 

Bird sounds, particularly alarm notes, 
are of short duration and sudden onset. 
Most persons, in first recording them, 
overload badly, because they fail to rea¬ 
lise that the slowly responding v-u meter 
averages a transient sound starting at 
high intensity and rapidly dying away. 
When sounds must be broadcast over 
large distances, one must have high 
power and still have fidelity—the mes- 
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SELF-ERECTING TUBULAR AERIAL 



A CONSIDERABLE extension of the idea of a self-erecting aerial has been 
taking place recently. An aerial for a sounding satellite can be extended up 
to 75ft. For experimental purposes, one of 1,000ft has been delivered to the U.S. 
Naval Research Laboratories, and units up to 5,000ft long are now being con¬ 
sidered for iise in space. These aerials can be automatically reeled out as ribbon 
from a spool and reeled in again if desired. They are being developed by Special 
Products Division of de Havilland Aircraft of Canada, Downsview, Ontario. 

The idea was first used during the war to erect small aerials for radio trans¬ 
mission. It depends on the heat-treatment of metal tape so as to cause it to assume 
a tubular form. After treatment it is flattened and wound on a drum. When the 
drum is turned to unwind, the tape emerges, resumes its tubular form and projects 
itself as a rigid structure. So far, spring steel, stainless steel and beryllium copper 
have been found suitable for this purpose, but work on other materials is in 
progress. 

Diameters of the latest tubes have been from 0.5 to 0.9in. For paying out, a 
mechanical guide is provided in the unit. The power for paying out is low but 
more is needed for retraction. As the thickness of the metal cannot be increased 
without increase of diameter, provision is made for using several layers of material 
if necessary. The rate of extension can also be arranged from a fraction of an 
inch to many feet a second. This becomes important when the aerials are used on 
spinning satellites and rockets and heavy loads are imposed on its root. 

' (“New Scientist” 27.T.1.2rfi2J 





















A simple and logical 
system of control 

The Quad 22 Control Unit 
incorporates every practical 
refinement for the full 
appreciation and enjoyment of 
the discriminating listener. 

The objective associated with the name 
QUAD is the closest approach to the 
original sound—not as an end in itself, 
but that the enjoyment and appreciation 
of music may be unimpeded. 

The Quad 22 is designed for mono and 
stereo reproduction. Quad 22, the world's 
finest control unit, has separate volume 
and balance (for stereo) controls, bass 
and treble controls, filter slope and filter 
switch. 

Quad 22 operates from radio, microphone, 
disc, tape, single track and stereo record¬ 
ings. Matching is provided for any 
pick-up. 



for the closest approach 
to the original sound. 

Sole Australian Agent: 

BRITISH MERCHANDISING 

PTY. LTD. 

60 Clarence Street, Sydney. BX 1571 



For illustrated leaflets 
and prices, please post 
this coupon. 
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I Equipment. 
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sage must get across to the birds. Gene¬ 
rally, the sound cannot be left on con¬ 
tinuously, but must be turned on and off 
at irregular intervals. A great deal of 
electronic spadework is needed. 

By far the greatest economic poten¬ 
tial in pest control lies with insects, our 
chief competitors for everything we 
want. Among a few of the insects for 
which acoustical controls seem possible 
are: grasshoppers, roaches, flies, mosqui¬ 
toes, moths, beetles, bugs, plant lice and 
ants. 

We have indexed more than 2,200 
papers dealing with insects and sounds. 
This shows the interest in fundamental 
work on acoustical behaviour of insects. 
But the gaps in our knowledge are tre¬ 
mendous. There are over 80,000 species 
of flies and 250,000 of beetles alone. 

Few attempts have been made at insect 
control with sound. In 1945, it was 
shown that male mosquitoes were at¬ 
tracted by recordings of female wing 
sounds and could then be killed. Unfor¬ 
tunately males do not bite man, and 
even killing 99.999 per cent of the males 
is useless. The few that are left can 
fertilise enough females to more than 
repopulate the whole area. 

Insects produce sounds chiefly for 
sexual attraction and recognition, so re¬ 
cordings could probably be used to 
attract or repel insect pests. 

These sounds are often of high fre¬ 
quency, many times ultrasonic, and al¬ 
most invariably of a transient nature, 
with high initial intensity dying away 
rapidly. They are generally produced 
by rubbing teeth over scrapers. The 
pulse rates may be 50 to 500 a second. 

These sounds, particularly when ultra¬ 
sonic, create special recording and broad¬ 
casting problems. Most microphones and 
loudspeakers tend to smooth them out. 
Obviously, a loudspeaker should have 
no inertia at all, but only a corona type 
meets this requirement. 

LOUDSPEAKER SIZE 

The size or shape of the loudspeaker 
may also be important. Female mosqui¬ 
toes, for instance, are almost point 
sources of sound, even though the sound 
is of very low frequency. Loudspeakers 
used to broadcast this to other mos¬ 
quitoes, to study their reactions, are 
large. Little wonder that mosquitoes fail 
to respond to them. On the human scale, 
this is like having a blindfolded man try 
to localise a sound played through a 
loudspeaker the diameter of New York 
City. 

In many cases, insects respond to arti¬ 
ficial sounds. Sometimes these resemble 
natural sounds; sometime they do not. 
It is certain that, in the normal com¬ 
munication sounds of insects, much is 
redundant. Here the biologist and physi¬ 
cist should combine talents to find im¬ 
portant parameters of sound signals, so 
artificial sounds might be used. 

We seem to know so much about 
acoustical behaviour of animals, yet still 
have so little in practical pest control to 
show for it. With newer developments 
in electronics, however, provided inter¬ 
ested biologists and electronics experts 
can be brought together, there could be 
interesting developments. 

iHPWtrnmVc 11/1 /\ 





















TECHNICAL REVIEW 


UNIQUE ELECTRO- 

OPTICAL PANORAMIC VIEWER 


PROPOSED SYSTEM UTILIZING 360° VIEWING 


HYPERBOLIC 
IMAGE COLLECTOR 



IMAGE INTENSIFIER TUBE 


OPERATOR'S EYES ARE 
ALONG FOCAL PLANE 



One of the problems facing 
designers of satellites, tanks, and 
other closed vehicles is to provide 
the operator with an adequate 
view of the surrounding scene. 
Most purely optical systems have 
serious limitations, but the com¬ 
bination of optics and electronics 
promises a much better solution 
to the problem. 

A SYSTEM that will provide a closed 
pod vehicle operator (one example: 
the tank driver) with a 360-degree hori¬ 
zontal and 60 degree vertical view is 
currently under development at the U.S. 
Army Ordnance Tank Automotive Com¬ 
mand (OTAC). Motion pictures have 
provided answers for many of the re¬ 
search problems encountered along the 
way to development of the system. 

The panoramic look is the army’s 
answer to the dual needs of ballistic and 
radiological protection and increased 
surveillance of the area surrounding the 
vehicle, ever the prey of new weapons. 

The system, which follows on devel¬ 
opments in commercial optical systems 
like Cinerama and Todd A.O., is cur¬ 
rently under the direction of Donald 
Rees of OTAC’s Physical Science Labo¬ 
ratory, and Mathew Lisic, Chief of 
OTAC’s Motion Picture Instrumentation 
and Photographic Section. 

MORE EFFICIENT 

The OTAC apparatus—which is still 
being tested—involves a convex hyper¬ 
bolic mirror (also called an image col¬ 
lector) and a concave ellipsoidal surface 
as a viewer. This reflecting system is 
thought to be less complex and more 
efficient than the refractive optics used 
in commercial systems which, to produce 
360-degree imaging, must operate in tan¬ 
dem. The reflecting system, on the con¬ 
trary, will operate with a single image 
collector—extreme wide-angle and dis¬ 
tortion-free. 

These are some of the problems for 
which motion pictures have provided 
answers: 

1. The determination of the optimum 
shape and size of the hyperbola and 
ellipse. 

2. The correct focal length of the col¬ 
lection and projector lens needed for 
the desired field of view. 

3. The determination of the potential 
problem caused by the difference in the 
position of the driver in relation to the 
image collector. 

4. The evaluation of three methods of 
image forming along with some modi¬ 
fications in order to determine the better 
system. 

Figure 1 illustrates the proposed ap¬ 
plication of the system in a closed 
vehicle. 

The hyperbolic image collector is so 
mounted on the vehicle as to give an 
unobstructed view of the surrounding 
area. The virtual image on the hyper¬ 
bolic mirror is relayed through a wide 


angle objective lens of the proper focal 
length to the photocathode surface of an 
image intensifier tube, which then elec¬ 
tronically amplifies the brightness of the 
incoming image and displays ^it on a 
phosphor output screen. 

The amplified image is projected into 
the interior surface of an elliptical view¬ 
ing screen. This screen is then viewed 
by the vehicle operator positioned at the 
inner focus of the ellipse, who sees the 
identical image observed at the hyper¬ 
bolic image collector. 

Figure 2 illustrates the key principles 
of the system. 

The virtual image created by an ob¬ 
ject at infinity is located on a plane 
parallel to the hyperbolic mirror 
surface and somewhat behind it. Be¬ 
cause the image collector and the ellip¬ 
soidal viewing screen require an angular 
magnification of 1 to 1, it was necessary 
to locate the entrance pupil, or nodal 
point, of the objective lens at the outer 
focus of the hyperbola. 

The hyperbolic mirror is mounted to 

Figure 7 (above) 
shows the gen¬ 
eral layout of 
the system as sug¬ 
gested tor a tank . 

The image collec¬ 
tor collects an 
"all-round" image 
which is reflected 
downwards to the 
image intensifier 
tube. After inten¬ 
sification, this is 
projected onto the 
elliptical viewing 
screen. This is a 
bowl shaped 

screen, with an 
opening at the 
bottom to admit 
the operator's 
head and shoul - 
ders. Figure 2 (at 
right) is a detailed 
view of the hyper¬ 
bolic image col¬ 
lector. 


the objective lens by a metal rod at the 
mirror’s centre. The rod is fastened to a 
clear glass faceplate covering the lens 
shade so that only the centre of the 
mirror is hidden from view. Since this 
portion of the picture is not used, no 
obstructions are evident. 

While constructing a “final” viewing 
system still presents some problems, the 
methods so far developed have contri¬ 
buted to a design for an integrated 
mirror-lens system that can be used with 
16mm motion pictures or an image tube. 
The parameters .for the image inten¬ 
sifier have also been established and 
work has begun on a tube. 

The future system will use both the 
intensifier tube and motion picture film 
as a source of light amplification. While 
the intensifier tube will be used to pro¬ 
vide a real time display, the motion 
picture link will continue to provide a 
photographic record for further system 
evaluation in the laboratory. 

(“Industrial Photography.” April, 
1963.) 


























Operates with Only 
Light Pressure. 

Standard Iron Price. 55/ 
For General Purposes. 


you eur a 

SOLDERING IRON 

'^WMS^ssii^SSSm 

ENSURE YOUR CHOICE HAS THESE FEATURES 



A switch which can be operated from any position on the handle and 
so provide the best angle of contact for the Soldering Tip Faces and 
the joint to be soldered. 



A switch arrangement which eliminates metal to metal contact likely 
to effect heating-up time with age due to increase in contact 
resistance through the necessity to carry high currents at low voltage. 



The product has a record of years of trouble-free service under a 
variety of conditions in this country, and is exported throughout the 
World. 







For quick soldering jobs on delicate 
equipment — heats from cold in 5 
seconds—now with improved handle. 
Weighs only 73 ozs. (Price 52/9). 


DE LUXE POUCH PACK 



Features two-tone handle, stainless 
barrel, re-usable plastic pouch-pack 
(Price 59/6). 


NATIONAL 
TRANSFORMER 

II Scope products op- 
rate with highest effi- 
ency, with the MAINS 
ATIONAL TRANSFORMER. 

(Price 55/-) 

-ir fmm 4 to 6 volt accumulators.) 



ALL PRICES QUOTED ARE FOR IRONS COMPLETE WITH SPARE TIPS AND ELEMENTS. 

THE FULL GUARANTEE ONLY APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER. 
AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES. 


AUSTRALIAN & OVERSEAS AGENTS: 

WM. J. McLELLAN & CO. PTY. LTD., 

The Crescent, Kingsgrove, N.S.W. 50-0111. 



VICTORIA: 

A.E.E. CO. PTY. LTD., 

202 Bell Street, Preston. 44-0491. 


QUEENSLAND: K. H. DORE k SONS. 

505-507 Boundary Street, BRISBANE. 

SOUTH AUSTRALIA: B. L. ANDREW k CO. LTD., 
102 Gilles Street. ADELAIDE. 


TASMANIA: W. P. MARTIN PTY. LTD., 

188 Collins Street. HOBART. 

WESTERN AUSTRALIA: I. W. HOLMAN k CO., 
249 James Street, PERTH. 


NEW ZEALAND: H. W. CLARKE (N.Z.) LTD.. 
42-46 Cable Street. WELLINGTON. C.3. 

H. W. CLARKE (N.Z.) LIMITED. 

10 Teed St., Newmarket, AUCKLAND. S.E.1. 






























TECHNICAL REVIEW 


LATEST RADAR 

MAKES AERIAL STRIP MAPS 


Radar has come a long way since the relatively crude systems were 
first developed in Britain iust prior to World War II. Better display 
methods, better frequencies for optimum definition, higher power and 
better antennas to increase range, and a host of minor improvements 
give modern systems a high order of performance. The latest develop¬ 
ment is the "Side Looking Radar," a major advance of considerable 
significance in both military and civilian applications. 


A IRBORNE radar for military use 
has undergone a quiet revolution 
during the last half decade. At present, 
side-looking airborne radar (slar) using 
synthetic aperture antennas, provides 
high-resolution strip maps with photo¬ 
graphic-like detail. 

Early interest in side-looking tech¬ 
niques fostered development of radar 
systems allowing surveillance missions 
to be performed from the air without 
overflying unfriendly territory. Instead, 
aircraft fly along the edge of terrain of 
interest and direct a beam at right angles 
to the direction of flight. 

The side-looking orientation of the 
antenna and forward motion of the air¬ 
craft. permitted evolution of techniques 
leading to extremely high-resolution 
radars. Special signal processing tech¬ 
niques produce radar maps with a reso¬ 
lution of 20 feet in 100 miles, obtained 
with aircraft travelling at altitudes up 
to 70,000ft. Modern slar systems, with 
antennas looking left and right, are used 
on overfly as well as flyby missions 
when superior resolution is required. 

These same signal processing tech¬ 
niques readily provide a display which 
differentiates submarine snorkels from 
background sea clutter — valuable in 
antisubmarine applications. 

The use of a single-sweep mode in 
some side-looking airborne radars makes 
enemy jamming difficult. The radar 
beam sweeps the terrain only once, 
making it difficult for counter-measures 
equipment to lock on to transmitter out¬ 
put. 

Modem side-looking airborne radar 
usually employs two antennas, looking 
left and right of the aircraft line of 
flight. A complete transmitter and re¬ 
ceiver system is provided for each an¬ 
tenna. The display and recording system 
is timed to the radar repetition rate, and 
also incorporates aircraft flight co¬ 
ordinates in the final map. Antenna 
angle relative to the ground is adjust¬ 
able. 

Antennas, and transmit-receive equip¬ 
ment, plus servo control systems for an¬ 
tenna angle, are often mounted in a pod 
and pylon assembly below the aircraft. 

Side-looking airborne radar is of two 
generic types, dubbed “brute force” and 
synthetic aperture. 

The brute force technique involves 
turning the antenna 90 degrees from the 
usual position of looking ahead and 
down in relation to the line of flight, to 
that of looking to the side and down. 

This allows the construction of an 
antenna of larger aperture than may be 
obtained in the usual bombnav radar 
format, by providing a longer surface on 
the fuselage. Large aperture antennas 
are able to focus the radar beam to a 
higher degree, producing a narrow band- 
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width. A tighter beam provides higher 
target definition for a given operating 
frequency and pulse width. Some side¬ 
looking radars have antennas 50 feet 
long, to permit large-aperture designs. 

Synthetic aperture techniques take ad¬ 
vantage of the antennas’ longer physical 
size and also use special signal process¬ 
ing techniques. This permits reducing 
the actual physical size of the antenna 
and at the same time permits syn¬ 
thesising antennas that are effectively 
hundreds of feet long. 

This is achieved with memory tech¬ 
niques that process aircraft ground 
speed, course, heading, altitude and 
other data, and in effect create a series 
of antennas set end to end, as the air¬ 
craft progresses. 

Forward motion of the aircraft is 
used to achieve terrain scanning, while 
slant range and target direction are ob¬ 
tained in conventional manner. 

The signal handling methods used re¬ 
move all distortion except that of stan¬ 
dard radar shadowing, usually obtained 
with normal physical antennas as well. 
The resulting strip map that is produced 
has a seam down the middle, indicating 
the aircraft’s flight path when the mis¬ 
sion is carried out by overflying the 
terrain. Any advanced side-looking radar 
is of the synthetic array type. 

One Air Force slar system that pro¬ 
cesses the signal while in flight produces 
a 9iin-wide map. It has 240 Kw trans¬ 
mitters, with a pulse length of 0.1 micro¬ 
second and is tunable in the X-band 
range. 

Receivers for this system are linear- 



End view of the equipment pod and 
aerials, showing servo mechanism to 
counter aircraft roll. 


log type, using AFC and manual tuning. 
The antennas used in this slar are roll- 
stabilised by an electronic servo system 
to correct for aircraft movement. 

Much of the original development 
work on side-looking radar was done at 
the University of Michigan, and grew 
out of Project Michigan carried out 
there. A side-looking radar was develop¬ 
ed by them for the (then) U.S. Army 
Signal Corps. That system processed the 
signal on the ground, after the flight 
was completed (“Electronics,” p 40. Nov. 
18. 1960). 

Some of the companies involved now 
or at one time in the development or 
production of side-looking radar equip¬ 
ment include: Hughes Aircraft, IBM. 
General Dynamics, Texas Instruments 
Incorporated, Raytheon. Goodyear Air¬ 
craft, RCA, GE, Bendix, Conductron 
Corp. and Sperry Gyroscope. 

(“Electronics.'* 22/3/63 ) 



Exploded view of the radar pod, showing aerials and reflectors. Transmitter, 
receiver, power supplies, and servo mechanism are housed in the pylon 

structure. 

















The versatile LF.51 
Waveform Generatoi 

EXTENDED TO 
MEASURE 

The Servomex LF.5i low frequency waveform 
generator has been used all over the world 
for testing servos and other frequency sensi¬ 
tive apparatus: the greatest weakness has 
been the difficulty in measuring phase. 

The design problem has been to provide a 
wave, variable smoothly through 360 , 
from a generator that is inherently a 
single phase source. This has novv been 
accomplished in a simple and elegant 
circuit without any frequency-dependent 
ports (patented). The accuracy of phase 
applies fully over the whole range from 
500 c/s down to 0.0005 c/s — it even works 
on single-cycle operation if anyone wants it! 

In use, one adjusts the phase to reduce an 
ellipse on the CRO to a line. Down to 
about I c/s this is done very easily and 
quickly. From I c/s down to 0.1 c/s it requires 
3-5 cycles. Below about 0.1 c/s one can 
usually get an accurate setting with a reason¬ 
ably linear system in I cycle, without the 
use of special long persistence tubes. 


ROftALD JX PAYNE 




# SERVOMEX 


V 


m ACCURATE 

W B aosolute accuracy includ- 
* B ing reading error^2°. 

Resetting and incre- 
B mental accuracy can be 

B os good as 0.2°. 

( 


COMPATIBLE 

plugs straight into any 
LF.5I from the original 
prototype to the latest 
Mk. I Is with no modifi¬ 
cations or preliminaries. 
(Sorry, it can ONLY be 
used with the LF.5I) 


QUALITY 

the construction matches 
the LF.5I: we cannot 
say more 


CONVENIENCE 

>ve supply the VP. 124 with 
special wooden ends which 
link the two parts as on'e 
transportable instrument. 

Alternatively, at the 
' same price, you can have 
ordinary wooden ends so 
the two parts are separ¬ 
ate, though stackable. 


Sole Australian Agents : RONALD J. T. PAYNE PTY. LTD. 

385 Bridge Road, Richmond, Victoria. JB 1416 
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Microwave " Watchmen" 

T> ADIO microwaves flooding an empty conference room can 
" protect secret documents left out while delegates are absent, 
claims the Pinkerton Electro-Security Corporation of 100 Church 
Street, New York 7. 

An emitter about the size of a shoe box sends out a blanket 
of waves 15 feet high over a radius of 15 feet. They are reflected 
back at the same frequency from stationary objects but moving 
objects reflect them at a different frequency and set off an alarm. 
The emitter can also monitor door and window openings. 


Glass Darkens With Light 

TX/'INDSCREENS which reduce glare automatically may result 
* * from a variable transmission glass under development by the 
Pittsburgh Plate Glass Company, 1 Gateway Centre, Pittsburgh 22, 
Pennsylvania. 

The glass is said to darken itself when light falls on it. Thus, 
the lighter the day, the less light it passes. At night it would 
become more transparent and permit more light to enter the car. 
Details of the process have not been made public. 

Glass Filter 



Vapour Deposits Gold 


fl OLD electrical contacts used in some transistors and semi- 


conductors are applied in a novel method patented by 


Licentia Patent-Verwaltungs GmbH, 1 Theodor-Stern-Kai, Frank¬ 
furt on Main, Germany. 

The silicon crystal is heated in a vacuum to 180 degrees Centi¬ 
grade and gold is applied to it by vapour deposition. 

After heating to 600 degrees Centigrade and cooling slowly, 
a layer of up to four thousandths of an inch of soft, firmly 
adhering gold is deposited. Small quantities of aluminium and 
germanium are added to the gold used in the process. 


Traffic Signs 


Punched Tape 


Ti/TACHINE tools which prepare their own tape for automatic 
operation are offered by Moog Servo-Controls, East Aurora, 
New York, for 17,000 dollars. 

Tapes are usually prepared either by computer or by specially 
trained personnel, which means a small manufacturing company 
has a considerable preparatory outlay. The Moog system eliminates 
this, since the machinist makes up his own tape right at the 
machine. 

In setting up a milling machine operation, for instance, 
the machinist takes a dummy cutting tool through the movements 
it is to make by means of his manual con¬ 
trol dials. These movements are recorded as 
punched holes in tape. He then prepares 
a second tape by dialling such factors as 
speed, coolant instructions and tool change 
signals. 

A piece of metal is put into the machine 
and the two tapes are run simultaneously 
with the cutting tools in place. These cause 
the workpiece to be machined and prepare 
a final tape combining instructions from 
both the previous ones. The finished work 
is gauged and if found correct the final tape 
is used for repeat operations. 


rpHE State Research Institute of Hradec Kralove, Czechoslovakia, 
-*• has developed a micro-porous glass which can be used as an 
extremely fine filter. 

The new glass can be used to absorb steam and gases 
as well as liquids. It will also retain viruses and similar large 
molecules. 

The material withstands temperatures up to 500 degrees 
Centigrade and is produced in the form of foil, fibre and powder. 


Dry Bearings 


HpRAFFlC signs can be made much clearer and give drivers 
A more warning even on wet murky nights, claims Dr Vogt and 
Co., Chemische Fabrik, Eupenerstr. 113, Koln-Braunsfeld, Ger¬ 
many. This is achieved by what is described as a pearlescent 
paint which is available in red, white and blue. 

The paint is stated to be composed of p.v.c., toluol, methyle- 
thylketone, methylisobutyl-ketone and lead oxycarbonate. 


OEARINGS made of composite material developed by Sulzer 
Freres S.A., Wintherthur, Switzerland, can operate under 
heavy loads without lubrication, it is claimed. Consisting of 
polytetrafluorethylene with particles of phosphate glass embedded 
in it, the material combines the waxy consistency of plastic with 
the high strength of glass. 


Cone-Shaped Drill 


TTOLES of any size from ^inch to \\ inches may be drilled 
in sheet metal with a single, coned drill point, claims the 
Scully-Jones Company, 1,901, S. Rockwell Street, Chicago 8, 
Illinois. 


The tip of the cone, designed to be used in a home 
electric tool, is i inch in diameter, while the base flares to an 
inch larger. The size of the hole depends on the depth to 
which the cone is pushed in the metal. 


Paper For Maps 


SYNTHETIC paper can be made by extruding organic poly- 
^ mers with granulated calcium carbonate or sodium silicate 
according to Montecatini, of 1-2 Largo Guido Donegani, Milan, 
Italy. 

The company says the paper is especially suitable for maps 
and drawings and for coating electric cables. 




Solartron is becoming one of the big 
names in British electronics , its work 
force having grown from 400 in 7955 
to about 2000 at the present time, 
concentrated mainly in two modern 
factories. Shown above is the factory 
and group headquarters at Farn- 
borough, Hampshire. (Australian 

representatives are Ronald J. Payne 
Pty . Ltd., Richmond, Vic.) 
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Offer you the 


mmm 

HEAVY DUTY AC-OC 

INDUSTRIAL 

MULTIMETER 

MODEL MIT 



An Industrial multimeter tor checking the currents in 
solenoid coils, condensers and motors up to approximately 
50 HP, suitable for measuring line and most circuit voltages 
without the meter itself causing a change in the operating 
conditions of the circuit. Separate 100 ampere rated ter¬ 
minals are provided for the two higher current ranges and 
all terminals are fully insulated with non-removable tops. 
The meter has a 3|" mirror scale and a high torque move¬ 
ment with fully-hard, polished pivots spring loaded and 
end-stopped sapphire jewel bearings for maximum shock 
resistance and durability. The meter will withstand moment¬ 
ary overloads up to ten times its full scale value. Resistance 
values as low as • I ohm can be easily read on the scale 
and power for the resistance ranges is provided by an 
internal 1-5 volt leak-proof battery type 950 which is 
easily replaced by removing the front panel. High stability 
carbon resistors, conservatively rated are used in series 
multipliers and low temperature coefficient manganin shunts 
are used for D.C. current ranges. Switch settings are indi¬ 
cated in silver lettering against a black ground. A leather 
carrying case with combined shoulder and hand strap is 
available as an extra. 



106 BELMORE ROAD, RIVERWOOD, N.S.W. 
Telephones: 53-8758, 53-0644 (5 lines) 

Telegraphic Address: "Raquip", Sydney 


SPECIFICATIONS: 

• A.C. VOLTS: 

0- 10-50-250- 1000. 

• D.C. VOLTS: 

0 - 10 - 50 - 250 - 1000. (500 Ohms per Volt). 

& A.C. AMPS.: 

0-0-25 - 1 -2-5 - 10 -25 - 100. 

• D.C. AMPS.: 

0-0-25 - 1 -2-5- 10-25- 100. 

• OHMS: 0-500 (centre scale 5t) and 0- 50,000 (centre scale 

550). 

• WEIGHT: 6i lbs. 

• SIZE: 8" x 6" x 3" case size. 8" x 6" x 4f" over knobs. 

® METER: Model W4 clear acrylic with 3 i" mirror scale. 

® CASE: Steel. 18 Gauge. 

• FINISH: Baked grey hammertone. Black and silver anodised 

aluminium panel. 

• BATTERIES: Uses 1 standard type 950 cell. 

• INSTRUMENT TRANSFORMER used for internal A.C. 

current ranges. 

• ACCURACY: ± 2%. 


(A UNIT OF INSTROL) 


REPRESENTATIVES: 

W.A.: Atkins (W.A.) Ltd., QLD.: Keith Percy & Co. Pty. ltd., 

894 Hay Street, Perth, W.A. Box 1478V, G.P.O., Brisbane, Old. 

TAS.: W. P. Martin and Company, 

S.A.: George Procter, 188 Collins Street, Hobart. 

52 Gawler Place, Adelaide, S.A. And 134 Cambridge Street, 

Launceston. 

I k/fP.LO 



AUSTRALIA’S LEADING MANUFACTURER OF ELECTRICAL INSTRUMENTS 
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SCIENTIFIC NEWS-coni. 



Solvent Wastage 

OECIRCULATING air is used in an American degreasing 
machine to avoid waste of such cold solvents as freon or 
methylene chloride used to clean manufactured metal parts. 

As the parts leave the solvent bath, air is drawn over them 
and pumped into a refrigeration chamber. Here most of the 
vaporised solvent is condensed and piped back to the bath. The 
air, still containing some solvent vapour, is then heated to 
increase its absorption power and directed back over newly 
emerged parts, where it is saturated again and the cycle repeated. 
The company concerned is Autosonics Inc., 4,217, Chestnut 
Street, Philadelphia, Pennsylvania. 


From the first production videotape recorder 
in late 1957, Ampex chalked up their 1000th 
with this unit, delivered to a Texas (U.S.A.) 
University in February last . Videotape is 
now being used successfully for the recording 
and reproduction of colour television . 


Manufactured by Le Tourneau to a U.S. Army 
design, this 13-car road train can carry a huge 
load over otherwise impractical surfaces and 
up 60 p.c. grades. Each of its 54, 10ft wheels 
is powered by a DC traction motor. Shown 
in the picture are the 66 8 brushes supplied by 
the Union Carbide Corp. for the generators and 
the main and subsidiary motors . 


Power Line Terminals 

SIMPLIFIED terminals for high tension power lines, which 
^ can be fixed in a fraction of the usual time, are available 
from Pirelli Societa Per Azioni, Centro Pirelli, Piazza Duca 

d’Aosta, No. 3, Milan, Italy. They are made from crepe paper, 

a resin sleeve, two metal rings fastened by studs, and finally 
the ceramic insulator. The overall size of the unit is much 

smaller than those normally seen on high tension lines. 


Heat Treating Steel 

\ N unconventional method of heat treating steel and its 
alloys, by electric conduction, has recently been put forward 
by a Japanese concern, To-A-Kako Kabushiki Kaisha, of 82 
2-Chome Kita-Sunamachi, Koto-ku, Tokyo. 

Steel components are immersed in a bed of metallic particles 
through which an inert gas is passed. Both the steel parts anti 
the bath of particles are connected to an electric circuit. 

Accurately controlled alternating current flows through the 
steel and its temperature is continuously recorded by noting 
the change in its electrical resistivity. 
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New Plastic Coating 

A ONE-STEP continuous process for applying a plastic coating 
^ to one side of metal, asbestos or glass fibre or sheet is 
reported by Deutsche Gold-and-Silber Scheideanstalt, of 9 Weiss- 
frauenstrasse, Frankfurt (Main) 1, Germany. 

Two strips or sheets are placed back to back and first guided 
through a heating duct and then a sintering apparatus comprising 
a fluidised bed of thermoplastic. A final treatment “firms” the 
coating. Stated to be simple and economic, the process can be used 
to apply the acid resistant lining to chemical containers and 
tanks. 


Pigeons Carry Virus 


■piFTEEN per cent of serious lung infections are due to a 
virus spread by the pigeons which infest the major cities 
of the world, according to researchers at the well-known Pas¬ 
teur Institute in Paris. 

The virus has been identified by them as a neorickettsia 
very similar to the one which causes the pneumonia-like infection 
which can be caught from parrots—psittacosis. It can induce 
symptoms similar to those of pneumonia, influenza, typhoid and 
even meningitis. 

The virus is carried in the pigeon’s digestive tract, excreted 
and disseminated by the wind with the powdery dried excreta. 
Over 70 per cent of the city-dwelling pigeons are infected, while, 
strangely enough, only 16 per cent of their country cousins are 
carriers. 







TNFLATABLE rollers of rubberised nylon have been developed 
A by Vereingagte Glanzstoff-Fabriken, of Glanzstoff-haus, Wup- 
pertal-Elberfeld, West Germany, for moving heavy loads. In a 
recent experiment, a submarine weighing 128 tons was moved 
on 12 of the sausage-shaped rollers within the shipyard building 


it. 


The rollers, called Flexodams, are placed in position under 
the object to be moved and are then inflated. They can also be 
used as jacks to lift heavy objects, such as a crashed aircraft. 
Filled with water instead of air they can be used for emergency 
repairs to burst dykes or embankments. 


New Tank System 

rpHE Swedish company AB Chr. Olsson I Falkenberg of 
A Falkenberg, has invented a new tank system applicable both 
to rail and to road transport which is claimed to solve the 
problem of costs for empty return trips and the cleaning of 
tanks between operations involving different products. 

For instance, cement may be transported in one direction and 
fuel oil in the other. This is done by providing a flexible rubber 
membrane within the tank which serves as a partition. The tank 
has two separate filling points so that it can be loaded from 
either side of the membrane. 

'The weight of the material being loaded causes the mem¬ 
brane to expand and take up most of the volume of the tank. 

ML 















































screened 

room 


In the 'twenties and 'thirties, radio interference was 
almost accepted as a matter of course. But not today. 
Thanks to the evolution of the screened room, today’s 
highly specialised electronic apparatus can be tested 
and operated in an atmosphere free from radio inter¬ 
ference. 

What must a screened room have? It must be entirely 
metallic. It must have low electrical conductivity. 
The largest aperture in the room must never be 
greater in its largest dimension than one-quarter of the 
length of the shortest wave length being screened. 


But this is only half the story. Completely effective 
screening needs ‘know-how’ based on research and 
experience. Belling & Lee are recognised as the 
international experts in designing, constructing and 
installing screened rooms. They are the people to 
contact in all matters involving the suppression of 
radio interference. 


BELLING & LEE 

(AUS TRALI A) PTY LT D | 


The modern screened room must have a door which 
maintains perfect electrical contact with the wall on 
all four edges. It must also provide ventilation. The 
internal wiring must be filtered against interference. 


Electronic Components • Telecommunications Aerials. 
• Screened Rooms. 

Canterbury Road, Kilsyth, Victoria. 

Bayswater 9 0226. Cables: “RADIOBEL” Melb. 
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SCIENTIFIC NEWS 


Demolition Tool 

A NEW demolition tool, known as the 
CP. 124, has been produced by the 
Consolidated Pneumatic Tool Company, of 
232 Dawes Road, London, S.W.6. It uses 
a high-speed valve, working in conjunction 
with a reversible piston and incorporates 
a new shock-resistant latch-type retainer. 

The piston body carries a groove which 
serves as an oil reservoir to provide constant 
lubrication. Air hose size is 1-inch. 

New Pressure Vessel 

iy|ITSUBISHI Shipbuilding and Engi- 
neering Company of Japan has deve¬ 
loped a new system for the manufacture 
of multi-layer vessels which must withstand 
high pressures. 

The conventional method for the pro¬ 
duction of such vessels is to weld several 
layers of thin plates one over the other. 
Mitsubishi has found that layer-by-layer 
manufacture can be done away with by 
continuously winding a strip of thin sheet 
under tension around a cylinder. This also 
does away with weld inspection require¬ 
ments. 

The company has facilities at Hiroshima 
to make vessels ranging in diameter from 
30 to 300 cm. Completed vessels are welded 
together to give any length. 

Further information is available from 
Mitsubishi Division, Matsumura Building, 
1, 1-chome, Uchisaiwai-cho, Chiyoda-ku, 
Tokyo, Japan. 

Longer Life For Woollens 

VI/'OOL can be made shrinkproof and 
feltproof, it is claimed, in a matter 
of minutes by means of a new process 
devised in Israel. Suitable for yarns and 
woven or knitted fabrics, the treatment 
involves three rapid states. The material is 
dipped into a bromate solution, squeezed 
and sprayed with hydrochloric acid. This 
is followed by dipping in sodium hydro¬ 


sulphate solution and finally in dilute 
ammonia. 

Treated fabrics withstood very severe 
milling tests and were found to be stronger 
than untreated ones, says the Director for 
Industry,* Ministry of Commerce and Indus¬ 
try, Jerusalem, Israel. 

Double Pan 

COUTH African inventor J. J. Marais, of 
^ 179 Wilson Street, Witfield, District 

Boksburg, Transvaal Province, has designed 
a frying pan for housewives who cannot 
toss pancakes without dropping them. 

Two pans, each a mirror image of the 
other, are hinged on opposite sides of a 
central handle. The pancake is cooked in 
either one of them and then simply tr ns- 
ferred to the other by flipping the pan 
over. 


Shoe Material 


A NEW synthetic material with the 
exceptional property of being porous 
is announced by Du Pont de Nemours 
(inquiries in Britain to Jermyn Street, 
London, S.W.l, and in Europe to 81 Route 
de l’Aire, Geneva, Switzerland). It is 
intended for footwear and has been given 
the trade name Corfam. 

Quantities are limited at present because 
production is to be effected at first on a 
small pilot plant in the United States. A 
full-scale production line is also being built 
and will be on stream late in 1964. Patents 
in most countries cover the processes and 
apparatus and other relevant factors. 

Naturally, one tends to use expressions 
such as “man-made leather,” and “artificial 
leather.” Du Pont is anxious to avoid these 
descriptions because Corfam is an entirely 
new product and not to be regarded as a 
substitute for anything. The essential quality 
of the material is that it has a built-in 
microporosity that allows it to “breathe.” 
No information on its chemical structure 
has been divulged. 

Water Cuts Wood 

HpINY high-pressure water jets may be sub- 
A stituted for saws in woodworking. 

Jets from a nozzle as small as .0001 inch 
have been shown to cut wood quickly and 
cleanly and with less loss of wood as saw¬ 
dust. Uses suggested are in felling, trim¬ 
ming off branches and shaping wood for 
furniture. 

[University of Michigan, Ann Arbor, 
Michigan, U.S.A.] 

House On Springs 

PROLONGED tests on a house built on 

springs to resist earthquakes are reported 
to have been satisfactorily completed in 
Russia. The designers, however, say it is 
too early to go into mass production of 
buildings of this type. 


Soldering Instruments 


NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oi. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

A ustralian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St, Sydney. 2 0233, Ext. 279. 

M.488 

31 


Designed for small craft , the three instruments above are currently being 
marketed in the U.S. At top is a compact radar from "apelco" with a range 
of from 30 yards to 72 miles. Bottom left is a direct reading depth sounder 
from the same company and, bottom right, a depth recorder. (Details from 
Ad. Auriema , Inc. 85 Broad St, New York 4, N.Y. USA.) 
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FULLY CALIBRATED OSCILLOSCOPE 


The third article in a short series dealing with a new 3-inch measuring 
oscilloscope, this section describes the construction and calibration of the 
instrument. The fourth article will discuss test probes and a pre-amplifier 
unit, for extending its measuring applications. 

By Jamieson Howe 


irm 


I N the July article we discussed the 
circuit and operation of the instru¬ 
ment in some detail. We may therefore 
commence this month’s discussion by 
examining its physical form, after which 
we can turn to the way in which it may 
be constructed. 

For many years, the average oscillo¬ 
scope has had a shape differing some¬ 
what from that of other instruments. It 
has been a rather tall, deep instrument, 
often of a bulk sufficient to require two 
people for its transport and nearly 
always a problem where instrument 
shelves and test benches are concerned 
—mainly due to its depth. 

This “conventional” oscilloscope shape 
was the product of necessity. Until quite 
recently, cathode-ray tube designers had 
to use rather long tube structures to 
achieve acceptable deflection sensitivity, 
linearity, focusing and astigmatism 
standards. With long cathode-ray tubes 
the order of the day, the majority of 
oscilloscopes were therefore of necessity 
rather deep. 

And, apart from those instruments 
intended to be rack-mounted as a part 
of a larger instrument group, this in¬ 
creased depth led to increased height. 



This was for aesthetic reasons and also 
because it is easier to carry a suitcase¬ 
shaped instrument than a long, short-but- 
squat instrument. 

Recent technical advances have per¬ 
mitted tube designers to reduce the 
length necessary for acceptable perform¬ 
ance, however. Thus, in the case of 
oscilloscopes employing the smaller- 
screen tubes, it is now possible to arrange 
the instrument to be more conventional 
in shape, and therefore more suited to 
instrument shelves, as well as being more 
compact also. 

STANDARD CASE 

As the photographs show, we have 
been able to accommodate the instru¬ 
ment under discussion in a standard 
“large” instrument case, measuring 13in 
by 8in by 7in. Thus it is quite portable, 
and will fit on instrument shelves along¬ 
side other instruments of the same size 
and shape—such as the “1962 Audio 
Generator,” the “Distortion, Noise and 
Milli-voltmeter” of September-October 
1962, the “Senior VTVM” of January 
1956, or the “Sweep and Marker 
Generator” of June 1957. 

The cathode-ray tube is positioned so 


«« 


• » ft 


# ' 


that its screen is in the upper left-hand 
corner of the front panel. This is done 
to allow the tube to be as far as possible 
from the power transformers, which are 
mounted on the rear of the chassis at 
the right-hand end. 

The front panel controls are arranged 
in three groups—those for the Y ampli¬ 
fier, those for the timebase and those 
concerned with the cathode-ray tube dis¬ 
play. 

The Y amplifier controls are grouped 
at the right of the tube screen, in the 
upper centre of the panel. A slider switch 
performs the AC-DC selection, while a 
rotary control operates the attenuator to 
select the amplifier sensitivity desired. 
The calibrating potentiometer shaft has 
a screwdriver-slot and is cut off flush 
with the panel to permit easy adjust¬ 
ment. 

Below the tube screen are the display 
controls, seven in number. The four con¬ 
trols immediately beneath the screen 



12AT7 


The chassis viewed from directly above, showing the general layout of the major ccomponents. 
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have small knobs, and from left to right 
their function is “Graticule Illumination,” 
“Astigmatism,” “Y Shift” and “X Shift.” 
Beneath the first three of these are con¬ 
trols having larger knobs and controlling 
“Intensity,” “Focus” and “X Gain”—the 
last-named being the horizontal expan¬ 
sion potentiometer. 

The remaining controls are those 
associated with the timebase circuitry. To 
the right of the Y attenuator control at 
the top of the panel is the timebase speed 
control, and below this is a concentric 
pair comprising the 1-2-5 speed multiplier 
switch (small knob) and the variable 
speed control (large knob)—the latter 
being used only when uncalibrated 
operation is required. 

MORE CONTROLS 

To the left of the speed controls is 
the time calibrate control, a screwdriver- 
slot shaft mounted flush with the chassis 
to match the Y calibrate control. 

Below the concentric controls is the 
“Synch Selector” switch, and to the left 
of this is the “Trigger Level” control. 

The terminals and connectors are 
mounted on the 1 right-hand end of the 
panel. At the top is the “Y Input” 
terminal, followed by an earth terminal 
and the probe socket. Below this is 
the “Timebase Out” terminal, the “X 
Input” terminal, another earth terminal, 
and finally the “External Synch.” ter¬ 
minal. To the left of the last-named 
is the terminal connected to the 1-volt 
peak-to-peak calibrating voltage. 

Inside the instrument there is little 
spare room, but the layout adopted 
makes efficient use of the space with¬ 
out undue cramping of circuitry. 

Above the chassis are the major com¬ 
ponents, the Y attenuator circuitry and 
the timebase speed switching circuitry. 

Directly underneath the cathode-ray 
tube are the filter choke and the vertical 
amplifier valves. In the centre of the 
chassis are the 50-plus-50 uF filter 
capacitor, the 6BX6 timebase valve and 
the horizontal amplifier valves, with the 
lOOuF power supply electrolytics and 
the large power transformer at the left 
—viewed from the rear. 

CONSTRUCTION 

Parallel to the front panel, and 1 5-8in 
behind it, is a 4 l-8in x 6in subpanel, 
which mounts to the chassis by a £in- 
wide foot. The subpanel supports the 
Y attenuator and timebase speed cir¬ 
cuitry. 

Mounted on the subpanel are the two 
calibrating potentiometers, the timebase 
“1-2-5” multiplier switch and the air 
trimmers used to adjust the Y attenua¬ 
tor compensation. The studs of the 
“Volts/Cm” and “Time/Cm” switches 
pass through holes in the subpanel to 
ensure rigidity, and the rearmost wafer 
of the latter switch is behind the sub¬ 
panel—which shields it from the other 
two. 

The 6BX6 screen-suppressor feed¬ 
back capacitors which connect to this 
wafer are supported by a large-type 5- 
lug tagstrip, which is fastened by one 
of the power transformer assembly bolts. 

A shield attached to the front panel 
above the ‘Time/Cm” switch reduces 
the capacitive coupling to the Y input 
lead, which runs from the Y input ter¬ 
minal to the “AC-DC” slider switch near 
the cathode-ray tube. The shield plate 
is clamped under the inner switch 
mounting nut and the earth terminal. 



The power transformer end of the chassis, showing the timebase switch wiring, 
the 12ATT, and the wiring at the rear of the terminals . Note the shield 
plate above the top switch . 


The 24uF electrolytic capacitor used 
to decouple the Schmitt trigger HT sup¬ 
ply is mounted alongside the 12AT7 
valve, between the power transformer 
and the front panel. It is, therefore, 
immediately behind the “Timebase Out” 
and “X Input” terminals. 

The active interconnection between 
the probe input socket and the “Y In¬ 
put” terminal is made with a short 
length of large-diameter co-axial cable, 
to prevent pickup from the timebase 
wiring. The cable used in the prototype 
has a dielectric of 3-16in outer diameter, 


and thus adds only 8pF or so to the 
input capacitance. 

The cathode-ray tube is fitted with a 
mu-metal shield, of the type supplied 
by the tube manufacturers. This mini¬ 
mises the effect of stray flux from the 
power transformer upon the electron 
beam. 

The rear of the tube is supported by 
a bracket of inverted-U shape, bent from 
a 9in x |in strip of sheet aluminium. 
A small bracket of the same shape, bent 
from a 5in x Iin strip, clamps the tube 
to the top of the larger bracket. 
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A diagram showing the wiring of the subpanel. The 50K variable speed 
potentometer is a concentric shaft type whose inner shaft connects to th< 
switch on the subpanel via a flexible coupling , 
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WARBURTON FRANKI 

for all your Radio and TV parts 


HELP YOUR CHILD 
UNDERSTAND 
ELECTRONICS 
...and ENJOY IT! 

HEATHKIT 


Electronic Workshop Kit EWI 


He can make 20 exciting experiments with this one splendid Kit. 
No soldering needed, no special tools. 

This kit is guaranteed to delight and instruct children of all ages. With the 72-page 
illustrated guidance manual a youngster can build 20 different electronic sets all by 
himself. Simple step-by-step assembly instructions also explain the electronic theory 
behind each set. The experiments teach basic principles of Radio Transmission, Recep¬ 
tion, Time Constant Circuitry, Audio Amplification, Wired Communications, Photo- 
Electric Circuits and Remote Control. Kit includes circuit workboard, 3 transistors, 
crystal earphone, two 4-inch cone-type speakers, photo-cell, relay, slug tuned coil, 
potentiometer, resistors, capacitors, spring-type solderless connectors, screwdriver, nut- 
starter, instruction and operation manual. PRICE £18 
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HERE ARE THE 
20 EXCITING 
EXPERIMENTS 

1. Code Practice Flasher. 

2. One Transistor Radio. 

3. One Transistor Radio with 
Tapped Coil. 

4. Two Transistor Radio. 

5. Two Transistor Radio with 
Tapped Coil. 

6. Three Transistor Radio 
(Medium Wave). 

7. Three Transistor Radio (Long 
Wave). 

8. Public Address. 

9. Code Transmitter. 

10. Voice Transmitter. 

11. Electronic Timer. 

12. Burglar Alarm. 

13. Electronic Flasher. 

14. Audio Signal Injector. 

15. Intercom Set. 

16. Electric Eye. 

17. TV Silencer. 

18. Metronome. 

19. Capacity-operated Relay. 

20. Voice-operated Relay. 


• POWER TRANSFORMERS 

New Purchase of well-known A. & R. 
brand. 

PT1955-285-0-285V at 40 m.a. 

6.3V at 2.5 a. 
PT1917-280-0-280V at 50 m.a. 

6.3V at 1.8 a. 

6.3V at .6 a. 

16V at .45 a. 
PT1916-325-0-325V at 70 m.a. 

6.3V at 2.25 a. 

Any of above 19/11 plus Pack and 
Post 1/1. 

Special Price for Quantity 

POTENTIOMETERS 

Carbon Type 

25K-100K-250K ohms, 2/11 
250K ohms with Switch, 3/11. 
Plus Pack and Post 5d. 


• CAR AERIALS 

Fully retractable type, may be ex¬ 
tended only by use of key provided. 
5 piece, fully ext. height 39in, 97/6 
each including Pack and Post. 

MAGNAVOX TWEETER 

Improve your Hi-Fi System with a 
Magnavox Tweeter. 

Type HF5SIC is a 5in especially 
designed high frequency unit cover¬ 
ing the range from 3000 to 14000 
c.p.s. It has a Voice Coil Impedance 
of 15 ohms and will handle a peak 
load of 41 Watts, £2/12/6 including 
Pack and Post. 


• MAGNETIC 

PILLOWPHONES 


® MONO CRYSTAL 

CARTRIDGES 

Turnover type complete with L.P. 
and Std. Stylii and mount bracket, 
25/ each. Plus Pack and Post 6d. 

• STEREO PICK-UP 

CARTRIDGES 

Latest Turnover type Ceramic. Eng¬ 
lish Make Universal Mounting 
Bracket. Output 330 M.V. Complete 
with LP/Stereo and Std. Sapphire 
Stylii 49/11 each. Post Free. 
Also by the same maker. Crystal 
Single Sided Stereo Cartridges fitted 
with a diamond LP/Stereo Stylus, 
59/6 each. Post Free. 

• MONOPHONIC 

PLUG-ON HEADS 

GP39-Standard 78 to suit GP20 and 
GP40 pickups, 19/11 each. Post Free. 


MICROPHONES 

Hi-Impedance—Dynamic 
Attractive Plastic Case with Built-in 
Stand. Supplied with 5ft Cable and 
Plug, 35/. Post Free. 

• RECORDING TAPE 

5.3/4in 1200ft Reels of well-known 
Grundig German tape. Plastic Casette 
free with each spool, 49/3. 

Plus Pack and Post 9d. 


Complete with Cord and Plug. Listen 
to your transistor radio in bed with¬ 
out disturbing others, 39/11. 
Pack and Post 7d. 


• TUBULAR EXTENSION 

SPEAKERS 

Ready to plug into any transistor 
radio. Improves Tone and Volume 
for Home use, 63/ each. 

Plus Pack and Post 2/. 


CONDENSER BARGAINS 
AUSTRALIAN MADE 


with Mounting Feet. 

25 mfd. 40 V.P 2/ 

100 mfd. 40 V.P . 3/1 

8 mfd. 350 V.P. . . ' 2/1 

16 mfd. 350 V.P ' 3/ 

8 mfd. 525 V.P.' ! 3/6 ea.' 

All Post Free. 


11 ca. 
1 ea. 
1 ca. 
1 ea. 


200 mfd. 40 P.V. . 

Post Frei 
50 mfd. 600 P.V. 

Post Fre< 


3/11 ea. 
7/6 ca. 
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• TRADE 

ALSO SUPPLIED 

• OPEN 

SAT. MORNINGS 


Please include 
postage or freight 
with all orders. 



















The components used for series peak¬ 
ing in the vertical deflection plate circuit 
are mounted on two miniature 5-lug 
tag-strips immediately below the tube 
base. The leads from the output 
cathode-followers of the amplifier con¬ 
nect to the peaking networks via 
separate grommetted holes to reduce 
stray capacitance. 

Underneath the chassis are the heater 
transformer and the majority of the 
smaller components. The layout of parts 
and wiring should be visible from the 
photograph and wiring diagrams, but 
there are a few points which should be 
noted. 

TRIGGER WIRING 

The Schmitt trigger circuitry is group¬ 
ed around the 12AT7 socket behind the 
sync, switch. The 1 meg. tab pot used 
to set the triggering sensitivity is mount¬ 
ed on the side of the chassis, adjacent 
to the heater transformer and immedi¬ 
ately behind the “synch” terminal. The 
trigger wiring is not shown in the wiring 
diagrams, but it is not particularly criti¬ 
cal. The 12AT7 socket is orientated 
with the gap toward the heater trans¬ 
former. 

The neon-tube circuitry used to gener¬ 
ate the IV peak-to-peak calibrating 
voltage is mounted on a miniature 5-lug 
tagstrip between the heater transformer 
and the doubler electrolytics. 

The 33K sync isolation resistors con¬ 
nect to the tagstrips adjacent to the 
6EB8 sockets. Their “other ends” are 
supported by a miniature 5-lug tagstrip 
mounted on the rear of the chassis, from 
which the two leads run direct to the 
sync, switch. 

The negative supply components are 
supported by two miniature tagstrips 
immediately behind the intensity and 
focus controls. A 6-lug tagstrip behind 
the focus control supports the electron 
gun connections, the AC lead from the 
transformer and the 1N2858 diode used 
to develop minus 0.5 volts for vertical 
shift, while a 5-lug strip behind the in¬ 
tensity control supports the minus 300V 
components and diodes. 

A miniature 3-lug tagstrip on the side 
of the chassis adjacent to the intensity 
control supports the flyback suppression 
components. From here a lead runs 
direct to the 6BX6 screen grid lug. 


The cathode-ray tube end of the chassis, showing its method of mounting and 
the vertical amplifier valves. The 6BL8 valves ara next to the filter choke at 
the right, with the 6EB8 valves to the left. 


of the rear of the panel, but there is 
very little of this and in any case it is 
not critical. 

To assist in the wiring of the under¬ 
chassis circuitry, we have prepared 
wiring diagrams showing the main 
wiring and component placement in the 
vertical amplifier and timebase-horizontal 
amplifier sections. Note that the dia¬ 
grams do not show ALL the wiring 
and components, only the more import¬ 
ant sections, and the information needed 
to correctly orientate valve sockets and 
mount the correct tagstrips. 

The cathode-ray tube should not be 
mounted until the wiring and assembly 
of the instrument has been completed, 
to protect it from possible damage. 

The tube hood, graticule and support 
sleeve assembly should be clear from 
the diagram provided. The graticule 
lamps are wrapped in a small piece of 
foam plastic (the same type used 
around the tube screen as a vibration 
buffer) and clamped to the octagonal 
tube sleeve by a small aluminium strip 
bent over at each end. It is made 
from a strip 3in by 5/8in. 


When the instrument is completed, it 
should be examined to make sure that 
wiring errors have not been made. When 
all seems satisfactory, the mains connec¬ 
tion can be made and the controls check¬ 
ed to see if they perform as they should. 
Some connections may have to be re¬ 
versed to make the controls act in the 
required direction of rotation, and so on. 

When these matters have been settled, 
the calibration procedure may be per¬ 
formed. 

CALIBRATION 

The first step is to ensure that the 
signal appearing at the “IV peak-to- 
peak” is indeed 1 volt in amplitude. This 
should be done preferably by measuring 
it with an oscilloscope of known calibra¬ 
tion, but if one of these cannot be bor¬ 
rowed for the purpose a VTVM may be 
used. It should read close to 0.49 volts 
RMS, corresponding to 1 V P-P for the 
waveform concerned. 

Should the voltage differ from the cor¬ 
rect value the 3300 ohm resistor marked 
on the circuit with a “spade” symbol 
should be changed in value. If the 


ASSEMBLY 

In constructing the instrument, the 
front panel should not be fitted until 
the wiring associated with the subpanel 
has been completed. In wiring the sub¬ 
panel, the switches should be assembled 
on the subpanel first, then the other 
controls and trimmer capacitors. 

The Y attenuator switch wafer is 
spaced £in from the subpanel, with the 
clicker plate a further iin in front. The 
two front wafers of the time switch are 
spaced £in apart, with the clicker plate 
5/16in from the front wafer and the 
subpanel 5/16in to the rear of the other 
wafer. The third wafer is raised from 
the rear of the subpanel by 1/8in. using 
either spacers or washers. 

Note that the switch assemblies are 
mounted to the subpanel by their 
assembly studs. The normal threaded 
bush-and-nut mounting arrangement at 
the front of each switch is used to 
make the complete structure rigid when 
the front panel and shield bracket are 
finally added. 

We have provided a wiring diagram 
of the subpanel, to aid in its assembly. 
This diagram does not show the wiring 



A diagram which should explain the assembly of the tube hood and 
graticule. To prevent the lamps from shining through the green celluloid, a 
strip of opaque celluloid may be placed under it at the top. 
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In radio communications, knowledge is progress . Only knowledge 
can mean progress; in turn, progress itself maintains our present 
high standard of living. 

Radio-communications has its place in the community and the 
expansion of this industry with the ever changing techniques 
require specially trained personnel to keep the picture of progress 
moving. 

No one is in a better position to advance with this progress than the 
trained technician. 

The Marconi School of Wireless has combined training facilities 
with the most up-to-date methods to ensure that every graduate 
has the knowledge necessary to become thoroughly competent in 
this field. 



Call, write or phone — 
SYDNEY 

47 York Street 2 0233 
MELBOURNE 
167 Queen Street 67 9161 


Please send me without obligation your prospectus. 

NAME. 

ADDRESS. 


MARCONI SCHOOL OF WIRELESS 

Conducted by: 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

(Incorporated in New South Wales) 


36 


Radio. Television A Hnhhioc Aim**!*** to *? 



























voltage is slightly high, a high-value 
resistor may be used in parallel with the 
3300 ohm to produce a slightly smaller 
value. If on the other hand it is slight¬ 
ly low, a 4700 ohm unit may be em¬ 
ployed. 

With this voltage calibrated it may 
be used to set the gain of the vertical 
amplifier. The “Volts/Cm” switch should 
be turned to the “0.5” position, and the 
calibrating voltage terminal connected to 
the “Y input” terminal. The Y ampli¬ 
fier “Cal” control should then be ad¬ 
justed with a screwdriver until the pat¬ 
tern height is 2 cm. 

The timebase speeds may then be set. 
Turn the ‘Time/Cm” switch to the 
“lOmS” position, and the multiplier 
switch to the “2” position. The time 
calibrating control may then be adjusted 
with a screwdriver until each complete 
cycle of the calibrating signal occupies 
1 cm, horizontally. 

This will set all speeds but the high- 

circuit error ™™t 

i We would like to draw the || 

attention of readers to a |> 
slight error which occurred <! 
in the circuit diagram given in \\ 

I the July issue. The fixed \\ 

| compensating capacitor for J| 

!; the “0.5V” vertical attenuator ;! 

range was shown as 30pF t «! 
Jj whereas it is in fact 39pF. !| 

We would suggest that readers \\ 
!| correct their copy of the cir- j; 

II cuit to prevent possible diffi- j! 

!| culty in compensating this <! 

!; range. \\ 



+ 270V. 


Y SHIFT i CONTROL 


t 


est ranges, where stray capacitance 
makes a variable feedback capacitor 
necessary. The compensation trimmer 
across the 2.2 meg. resistor at the X 
amplifier input will also have to be ad¬ 
justed. 

This must be done first, in fact, and 
is done by turning the sync, switch to 
“Ext” (disconnecting the sync.) and 
turning the “Time/Cm” switch to the 
higher speeds. If turning to these speeds 
makes the width of the pattern increase, 
the compensation trimmer should be re¬ 
duced in value, and if it decreases the 
trimmer should be increased in value. 
With the trimmer correctly set the width 
should be constant for all speeds, in the 
absence of synchronising. 

FASTEST SPEED 

With the compensation trimmer set 
correctly the fastest sweep speed range 
may be calibrated. Connect an RF oscil¬ 
lator or signal generator to the Y input, 
and return the sync, switch to one of 
the internal sync, positions. The input 
signal should be at a frequency of 500 
Kc/s. 

With the ‘Time/Cm” switch in the 
*TuS” position and the multiplier switch 
in the “2” position, set the 3-30pF screen- 
suppressor feedback trimmer on the rear¬ 
most section of the time switch until 
the pattern is uniform in brightness over 
its width. This will have a small effect 
upon the width, and may necessitate a 
readjustment of the compensating capa¬ 
citor. 

The 10-150pF timing trimmer should 
then be adjusted until each cycle of the 
500Kc/s signal occupies 1 cm horizont¬ 
ally. All speeds will then be calibrated. 

Incidentally, make sure when calibrat¬ 
ing the timebase that you have the “X 
Gain” control in the minimum-gain or 
“Cal” position, as was mentioned last 

-- - - ■ ■ a ■ ■ i i • 


Above is a diagram intended to help constructors in orientating valve sockets 
and placing components in the vertical amplifier circuitry. All components 
are not marked or shown, only the more important ones. This and the dia¬ 
gram below should be used in conjunction with the circuit schematic and the 
underchassis photograph . 



Another wiring diagram, this time of the timebase-horizontal amplifier 
section of the. circuit. Again, only the more important components and wiring 
is shown, in the interests of clarity . 
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Spare Tips lid; 
Sparc Elements, 1/1 


*s3SW 


at a touch 


INSTANT HEAT PRESS BAR 
SOLDERING IRON 


For Retailer Locations contact: 


AT ELECTRICAL. HOBBY AND HARDWARE STORES 


Qld. 5 4978 
Launceston 

B 1317 


W.A. 21 2956 
N.S.W. 43 2273 


Vic. JA6408 

S.A. LA4713 

Hobart B1843 


IRON Press the control bar for instant heat! 

Birko Instant Heat Soldering Iron gives you controlled heat in an 
easy-to-handle iron. Sturdy construction and a full 12 months 
guarantee makes operation trouble free. All parts are long wear¬ 
ing—the stainless steel barrel is corrosion-resistant. And new 
elements and tips can be fitted in seconds. 


BIRKO INSTANT 
HEAT SOLDERING 

IRON — in the 

clear plastic re¬ 
usable pack! 


Press Bar Heat: There’s instant heat 
at fingertip touch. Easy control. 


Spare, easily replaced parts: Spare ele¬ 
ments and tips easily replaceable. 


Instant Heat Tip: Instant Heat Tip 
. . . stainless steel sheath con¬ 
struction. 
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CORRECT COMPENSATION 
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Three waveforms illustrating the 
adjustment of the vertical attenua¬ 
tor tor frequency compensation using 
a square wave. The text explains the 
procedure involved. 

month. Otherwise you will find it rather 
hard to calibrate the timebase for a 
start, and extremely puzzling when try¬ 
ing to use the calibrations afterwards. 

Similarly, of course, the variable con¬ 
trol over timebase speed should be in its 
“Cal” position. One hesitates to mention 
this for fear of offending constructors, 
but it is so easy to “calibrate” the time- 
base and later find that the variable con¬ 
trol was in the wrong position. 

The Y attenuator frequency compen¬ 
sation should now be adjusted. This 
is done by feeding a square wave into 
the Y input and adjusting each attenua¬ 
tor range compensating capacitor until 
the leading edge of the square wave is 
neither rounded nor subject to over¬ 
shoot. The small diagram shows the 
patterns corresponding to over-, under¬ 
and correct compensation. 

The square-wave used for this adjust¬ 
ment should be from a generator whose 
output is known to be of short rise¬ 
time (preferably 0.1 uS or better) and 
free from rounding and overshoot. The 
frequency should be between 5Kc/s and 
50Kc/s. 

TRIMMERS 

The trimmers should be adjusted in 
a certain order. With the attenuator 
switch in the “0.2’’ position, adjust the 
trimmer in parallel with the 1 meg. series 
resistor. When this has been set, the 
switch may be turned to the higher 
ranges and shunt trimmers adjusted. The 
series trimmer should NOT be readjust¬ 
ed. 

Note that the two highest ranges have 
no trimmer. This is because the division 
ratio is large enough to make fixed 
values of compensation capacitance 
“near enough.” Note also that the 
“0.1V” range does not require compen¬ 
sation as there is no attenuation ex¬ 
perienced by the signals apart from the 
slight amount in the “Cal” potentio¬ 
meter. 

When adjusting the compensation, on 
each range, the output from the square- 
wave generator must be altered to pre¬ 


vent overload of the Y amplifier. Set 
the generator so that a pattern of 2 cm 
or so is obtained, making it easy to 
observe when the correct setting is ob¬ 
tained. 

When this calibration has been com¬ 
pleted, it is a good idea to lock the 
trimmer capacitors with nail polish or 
a similar cement. This will help main¬ 
tain calibrations, as vibrations will not 
be able to alter the trimmer settings. 

The next thing to set is the slider 
potentiometer which balances the Y am¬ 
plifier. This is done by turning the 
“Y Shift” control to the middle of its 
range WITH NO SIGNAL APPLIED 
to the input and adjusting the slider 
until the trace is centralised vertically. 

The final pre-set control to adjust is 
the trigger sensitivity potentiometer. To 
set- this control, connect the calibrating 
voltage to the Y input and set the time- 


base controls to obtain a sweep speed 
of 20 mS/Cm. 

With the trigger level control in the 
“Auto” position and the triggering sen¬ 
sitivity potentiometer set for maximum 
resistance, the timebase should lock on 
all viewable signals, but will be over¬ 
sensitive to hum and noise. Thus the 
Y attenuator should be set to produce 
a pattern height of 2mm—representing 
the smallest viewable signal of interest 
— and the potentiometer reduced in 
value until the timebase ONLY JUST 
locks reliably. This is the correct set¬ 
ting. 

With the instrument completed and 
calibrated, the operation of the various 
controls should be more or less obvious. 
The graticule illumination control will 
adjust the brightness of the two small- 

(Continued from Page 80) 


PARTS 

1 Case, front panel, chassis and 
brackets as described in text. 

1 Power Transformer, 110V at 
80mA, 6.3V at 2.4A, with copper 
shorting strap. 

1 Heater transformer, 2 x 6.3V 1A. 

1 Filter inductor, 12Henry 50mA. 

1 Single section, 1-pole 8-position 
rotary switch. 

T 3-section, 1-pole 8-position rotary 
switch. 

1 Single-pole two-way slider switch. 

2 Single-pole three-position rotary 
switch. 


LIST 




VALVES AND DIODES 
6BL8. 

6EB8. 

6BX6. 

12AT7. 

1N2858, or similar. 

1 N1763, or similar. 

0A91 or similar. 

DG7-32/01 crt and mu-metal 
shield to suit. 

NE2 neon bulb. 

6V 100mA telephone type bulbs. 
RESISTORS 

100 ohm 2watt ww pot. 

100 ohm ww slider pot. 

470 ohm i watt. 

1000 ohm 1 watt. 

2200 ohm T watt. 

2500 ohm ww pot. 

2700 ohm 5 watt. 

3300 ohm i watt. 

4700 ohm 1 watt. 

4700 ohm 3 watt. 

4700 ohm 10 watt. 

6800 ohm i watt. 

6800 ohm 1 watt. 

10K ww pot. 

10K 2W ww pot. 

10K lin. pot. 

10K \ watt. 

1 OK 1 watt. 

10K 3 watt. 

15K I watt. 

15K 1 watt. 

22K 1 watt. 

22K 2 watt. 

27 K 1 watt. 

33K i watt. 

47K j watt. 

47K 1 watt. 

50K lin. pot. 

68K 1 watt. 

100K lin pot with switch. 

100K lin. pot. 

100K 1 watt. 

150K 1 watt. 

220K i watt. 

470K i watt. 

470K H.S. i watt. 


500K lin. pot. 

1M i watt. 

1M lin. pot. 

1M tab pot. 

2.2M * watt. 

HIGH STABILITY 1 PER CENT 
TYPES 

2K, 3K, 2 x 5K, 10K, 22K, 43K, 
56K, 120K, 330K, 430K, 1M, 4.3M. 

PEAKING INDUCTORS 
2 lOOuH. 

2 270uH. 

2 560uH. 

CAPACITORS 
3-30pF air trimmer. 

15pF ceramic. 

22pF mica. 

10-1 50pF trimmer. 

39pF ceramic. 
lOOpF plastic. 

15pF plastic. 

330pF plastic. 

390pF plastic. 

470pF ceramic. 

820pF plastic. 

.001 uF plastic. 

.0015uF plastic. 

.0039uF ceramic. 

.0047uF plastic. 

.0068uF 600V plastic. 

.01 uF plastic. 

.luF 400V plastic. 

.luF 600V plastic. 

.47uF 400V plastic. 

.47uF 25V ultra-cap or similar. 
8uF 200VW electro. 

1 6uF 600VS electro. 

24uF 350VW electro, one chassis 
mtg. 

1 50-50uF 350VW chassis mtg. 

electro. , 

2 lOOuF 200VW ch. mtg. electro, 
one insul. 

1 200uF 3VW electro. 

MISCELLANEOUS 

4 Red terminals, 3 black; probe 
socket; 2 large knobs, 1 concentric 
pair of knobs, 5 medium knobs, 4' 
small knobs; clear l/8in and thinj 
green plastic sheet for graticule; 
socket for cathode-ray tube, 8 cer¬ 
amic (preferably) miniature valve 
sockets; 17 miniature 5-lug tag- 
strips, 1 large type 5-lug tagstrip, 

5 miniature 3-lug tagstrips, 2 mini¬ 
ature 4-lug tagstrips, 1 large type 
3-lug tagstrip, 1 miniature 6-lug 
tagstrip; lO-iin grommets, 4-3/8in 
grommets; nuts bolts, wire, varn¬ 
ished cambric sleeving, solder, 
handle, 4 rubber feet, mains cord 
and plug, flexible Y* to 3/16" shaft 
coupling. 































Just arrived! Latest shipment! 
Swedish Luxor Stereo Recorder 


INDUSTRIES 


7/laoueticSmHd 
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INDUSTRIES 


Bring in your present machine and receive Sydney’s highest trade-in allowances on 
this stereo machine. The terms are very reasonable! Come into either of Magnetic 
Sound’s stores for an obligation-free demonstration. 


387 GEORGE ST., BX 3371,2 doors from Kodak 
South Pacific Building, Restwell St., Bankstown 


LUXOR STEREO.'4th DIMENSIONAL’ SOUND 

Put yourself ‘with’ the sound. Right there with rich sound moving around you. Only 
with Stereo can you gain this thrilling “4th dimensional sound”. And nowhere else 
in Sydney can you buy a full stereo tape recorder for only £129/12/-. The Luxor 
stereo tape recorder. 

The Luxor has features that you would only expect in a machine priced at at least 
£180. • 4 tracks, 7" spools up to 16 hours’ playing time. • Twin magic eyes and 
special “Joystick” controls to give complete command of the machine, simply. • Plays 
and records both stereo and mono. • Sturdy, stylish cabinet with built-in speakers 
giving that exciting “fifth row centre seat” sound. Only Magnetic Sound could sell 
such a competent stereo machine for only £129/12/-, for, you see, Magnetic Sound 
of 387 George St., and NOW South Pacific Building, Restwell St., Bankstown are the 
leading tape recorder specialists in Australia. 












Here are two of the best Stereo Tape Recorders ever to come to Australia. The world- 
famous AKAI, the ultimate in stereo reproduction, and the Swedish LUXOR, by Appoint¬ 
ment to the KING OF SWEDEN. Both can be bought on easy terms using your present 
tape recorder as trade-in. And only Magnetic Sound can offer such huge trade-in 
allowances. Because Magnetic Sound have their own skilled technicians to recondition 
your old tape recorder, giving it greater resale value. 


“LUXOR” QUALITY 
STEREO ONLY £12912 


Peter Clark recommends this superbly finished 
Luxor Tape Recorder because of these fea¬ 
tures (for which you would normally pay 
£60 more) © 4 tracks ® records and plays 
stereo • twin built-in speaker © twin magic 
eyes • can play either stereo or mono • 7 
spools © up to 16 hours’ playing time 
® simple 'Joystick’ controls © sturdy, attrac¬ 
tive cabinet ® only £129/12/-. 


AKI “M7” STEREO 
THE ENTHUSIAST’S DREAM 


This is one of the world’s finest tape recorders, being made by 
skilled technicians of only the highest quality materials. It 
has • 4 tracks • 3 speeds: lj", 3f", 1\” (at the reproduc- 
ton of music is absolutely amazing) © frequency response at 
30 to 23,000 C.P.S. • a power output of 6 watts per channel 
• synchronous motors with two separate coil windings • 2 
quality speakers and mikes. This is the machine for the 
enthusiast . Price, £317. Come in and hear this stereo machine 
in Magnetic Sound’s specially constructed STEREO ROOM. 


:TIC SOUND, 387 GE0R6E ST 

BX3371. KODAK are only 2 doors from US! 


NDUSTRIES 
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LET'S TALK ABOUT THE WEATHER 

The recent bout of wet and humid weather in Sydney and its environs 
has produced its share of faults peculiar to these conditions. These have 
been mainly insulation breakdowns of one kind or another, and one 
particular case prompts me to discuss some unusual characteristics of 

such breakdowns. 


T HE story concerns an early model 
17-inch TV set, of well-known 
brand, . which was exhibiting all the 
symptoms of gross overload. The pic¬ 
ture suffered from excessive contrast, 
with a tendency to negative images on 
some channels, the sync, was very 
erratic in both modes, and there was 
pronounced frame buzz, particularly on 
certain high contrast commercials. In 
short, its behaviour was pretty shocking. 

Almost automatically, I nominated the 
AGC sytem as being the most likely 
culprit, either because it was faulty or 
because it needed adjustment. In the 
hope that the latter was all that was 
needed, I reached behind the set and 
tried a small adjustment. 

The control, as I found it, was hard 
against the minimum voltage end, which 
was unusual to say the least. Even more 
unusual was the result when I moved 
it. It proved to be extremely critical 
and even a small movement away from 
the end setting made the picture 
noticeably worse, while moving it a few 
degrees blacked it out altogether. 

HISTORY 

There seemed little doubt that there 
was something seriously wrong with the 
AGC system and I was debating whether 
to tackle it on the spot or take it back 
to the shop, when a chance remark by 
the owner prompted me to ask a few 
questions about the set’s history. He 
wasn’t able to tell me much, except that 
he had bought it “cheap” a few weeks 
earlier, and that it had always been 
more or less in its present condition. 

As far as I could make out it had 
been a trade-in which had found its way 
onto the market via some “Saturday 
Morning Bargain” organisation, where 
it had been sold at an attractive price 
but strictly on a “no guarantee, with 
all faults if any” basis. Presumably the 
purchaser had merely satisfied himself 
that it produced a moving picture and 
made noises, and had clinched the deal. 

Unfortunately, after the first excite¬ 
ment of ownership and a bargain pur¬ 
chase had worn off, he began to realise 
that all was not right with the set. After 
all, one doesn’t need to be a connoisseur 
to realise that images of people with 
semi-negative faces are not normal, or 
that one has a right to expect pictures 
to lock consistently so that they may 
at least been seen. So, when he finally 
admitted to himself that he had made 
a bad buy, he sought my aid to enquire 
whether it was worth while spending 
any more money on the venture, or 
whether it would' be cheaper to cut his 
losses and start again. 

Naturally, I wasn’t prepared to give 
an immediate ruling on this matter, if 
only because a set like this could have 
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almost anything wrong with it. However, 
I offered to take it back to the shop, 
give it a more detailed examination, then 
advise him whether it looked to be a 
proposition or not. I added that, if it 
was simply a faulty AGC system, it 
probably would be quite economical to 
repair. Since he seemed prepared to take 
the risk, this was duly arranged. 

When I finally set the chassis up on 
my own bench, the first thing I did was 
connect the VTVM to the AGC lines; 
first the tuner and then the IF strip. The 
results were rather startling. Th e tuner 
line could deliver up to 40 volts nega¬ 
tive, depending on the setting of the 
level control, and the availability of 
such a high voltage doubtless explained 
why the set blacked out so quickly when 


Some of the test 
made in the IF 
transformer in an 
effort to pin down 
the value of leak¬ 
age resistance 
between windings. 
Possible reasons 
for the consider¬ 
able difference 
in values, with 
different measur¬ 
ing set-ups, are 
discussed in the 
text. 


the level control was moved away from 
the minimum setting. 

The IF line was even more surprising. 
It was showing 1.2 volts POSITIVE! 
Well, at least this helped explain the 
40 volts negative on the tuner line. With 
virtually no gain control in the IF strip, 
the latter would be working flat out all 
the time, and delivering a solid signal 
to the video detector, amplifier, and 
AGC valve. In its own way, the system 
was trying to compensate for the high 
gain in the IF strip, by drastically re¬ 
ducing the gain of the tuner. 

At this point I began to make a more 
detailed examination of the whole AGC 
system, and it didn’t take me long to 
realise that someone had been “having 
a bit of a fiddle.” The arrangement in 
front of me was nothing like this chassis 
as I remembered it, and this was quickly 
confirmed by reference to the manufac¬ 
turer’s data sheet and circuit. 

The first point I noted was that a 
4.7M bucking resistor from the HT line 
to the tuner AGC line had been replaced 
by a 1M. Rather more serious was the 
section around the AGC level control. 


This appeared to have been completely 
re-wired in some strange configuration 
quite foreign to the receiver, while sev¬ 
eral capacitors were either missing or 
of wrong value. At that point, I gave 
up trying to work out what it was all 
about, reefed out the bodgie wiring, and 
started again from scratch. In a sur¬ 
prisingly short time I had the set back 
as the maker had intended it. 

But even with everything apparently 
back to normal, the trouble was by no 
means cured. The best that could be 
said was that it was slightly improved, 
in that the voltage available on the 
tuner AGC line was somewhat less and 
the setting of the level control propor¬ 
tionately less critical. However, the 
main fault, the positive 1.2 volts on the 
IF strip AGC, was still present. 

This seemed to indicate that the ori¬ 
ginal trouble was not the result of some¬ 
one’s idle fiddling. On the contrary, it 
looked very much as though the “fiddl¬ 
ing” had been someone’s attempt to cure 
the original trouble. Not a very logical 
attempt to be sure, but at least a pos¬ 
sible explanation for what I had found. 

Of more immediate concern, of course. 


was the reason for the positive AGC 
voltage on the IF strip. Tracking it 
down was the kind of job which one 
might term “routine,” yet it called for 
quite a lot of unsoldering of joints and 
tracing of leads before I finally isolated 
what looked to be the culprit. In other 
words, no matter how “routine” a job 
may be, it still takes time. 

The culprit appeared to be the third 
IF transformer, the secondary winding of 
which showed clear evidence of positive 
voltage, even when disconnected from 
all other components. My natural re¬ 
action was to assume that there was a 
leakage path between primary and sec¬ 
ondary winding—they were bifilar wound 
—allowing the HT voltage on the pri¬ 
mary winding to reach the secondary. 

In fact, there was little real doubt 
about this, but my attempts to track 
down the exact cause produced some 
confusing results. Inasmuch as a similar 
situation could, in other circumstances, 
prove misleading, I think it is worth¬ 
while noting in detail. 

The first test I made was to measure 
the resistance between the two windings. 


TEST -.1 


1000M 1 
•M - 


RESISTANCE 
MEASURED 
BETWEEN 
FRIM. & SEC. 
WHEN COLD. 



TEST 2 

- * 

25M 

r-VAV-- 

PRIM. SEC. 


RESISTANCE 
MEASURED 
BETWEEN 
PRIM. & SEC. 
WHEN HOT. 


4-150V 


100K RESISTOR USED AS LOAD 
ON SEC. TO DETERMINE 
LEAKAGE RESISTANCE BETWEEN 
—i PRIM. & SEC. 

/<ix TRANSFORMER COLD. 

(VJ+15V 


LEAKAGE RESISTANCE. 


Qnr4ln T~L 


O U.LL:- _ 



























using the high ohms range of the VTVM. 
In view of what I had already found, it 
came as something of a shock when this 
read 1,000 megohms. While quite high 
leakage resistance can have a marked 
effect on many circuits, I couldn’t see 
how a figure this high could produce the 
results I had observed. 

Since the chassis was cold when I 
made this test, I turned the heat lamp 
on to it and let it stand while I attended 
to one or two other small jobs. To be 
truthful, I left the thing on rather longer 
than I had intended and when I finally 
made another measurement it was some¬ 
what hotter than it was likely to be in 
practice. Nevertheless, I was rather in¬ 
trigued by the resistance reading, which 
had dropped to 25 megohms. i 

DIDN'T CHECK 

Even so, and allowing that a value 
somewhere between these two figures— 
say one or two hundred megohms — 
would occur in practice, I still found it 
hard to reconcile this general order of 
leakage with the voltage I had measured. 

More precisely, the mathematics of 
the situation were something like this. 
The HT voltage applied to the primary 
winding was 150, while the total resist¬ 
ance between the bottom of the secon¬ 
dary winding and chassis was approxi¬ 
mately 100K—made of several units in 
various decoupling networks, etc. 

On this basis, a leakage of, say, 100M 
—to select a nice round figure—would 
produce a voltage divider consisting of 
100M and 100K in series, connected 
across 150 volts, and with the AGC line 
connected to the junction of the two. 
This gives us a 1,000 to 1 resistance 
ratio and, therefore a 1,000 to 1 voltage 
ratio, or a voltage of .15 (150 volts di¬ 
vided by 1,000). Since this was only 
about one-tenth of the voltage I had 
measured, something did not add up. 

Having gone over all this in my own 
mind, I decided to try another approach. 
I fitted the suspect transformer back in 
the chassis, connecting the primary wind¬ 
ing only in the normal manner. I left the 
top of the secondary winding free and 
connected the bottom of the winding to 
the chassis through a measured 100K re¬ 
sistor. Thus the secondary winding was 
connected in its normal manner, but free 
from any possible side effects due to the 
receiver circuitry. 

TWO VALUES 

Then I switched the set on and meas¬ 
ured the voltage across the 100K resis¬ 
tor. It was almost exactly 1.5 volts and, 
backtracking over the voltage divider 
theory, it was easy to show that the 
leakage between the windings was ap¬ 
proximately 10M. This was with the 
system cold, so that the resistance meas¬ 
ured in this way was only one-hundredth 
of that which I measured under the same 
conditions with the VTVM. 

Which was correct? Strictly speaking, 
I imagine both were; and this is not the 
contradiction in terms which it might 
appear to be at first glance. 

There seems little doubt that this leak¬ 
age resistance was markedly non-linear, 
that is, its value varied considerably ac¬ 
cording to the voltage applied to it. With 
only 3 volts applied, as by the VTVM, 
it undoubtedly did have a value around 
1000M—and thereby gave the impres¬ 
sion that it might possibly be ignored. 
However, with 150 volts applied, as in 
practice, the value dropped to a mere 
10M, a much more significant figure. 


I think there is a very important 
lesson to be learnt from this. It is that 
leakage resistance, or the measurements 
made of it, should always be treated 
with considerable reserve. Had the above 
fault occurred in less obvious circum¬ 
stances, a reading of 1.000M could easily 
have led me to dismiss the component as 
a likely cause of the trouble, and waste 
a lot of time looking elsewhere. 

Of course, one may fairly ask whether 
this case is typical of insulation 
failures as a whole, or merely an iso¬ 
lated freak. Well, I could be wrong, but 
my feeling is that it is likely to be typi¬ 
cal and I base my opinion on two 
thoughts. 

First, there is my own observation. 
This is not the first time I have noted 
apparent inconsistencies between meas¬ 
ured leakage and the effect it has on a 
circuit, although it is the first time I 
have had a chance to pin it down so 
positively. 

Secondly, we may consider the likely 
reasons why any insulation failure should 
be non-linear. I admit that this is not 
an easy question to answer and after 
giving it some thought I was unable to 
explain it in a manner which seemed to 
satisfy all the circumstances. However, 

I had the opportunity to put the problem 
to a colleague—a learned chappie who 
has recently completed a course at one 
of our seats of learning—and he put for¬ 
ward a very interesting theory. I quote: 

CONDUCTION IN LIQUIDS 

“Conduction in liquids (and gases, for 
that matter) is performed by ions, that is 
electrically charged particles which are 
produced when electrons are removed 
from, or added to, atoms or molecules. 
The negative ions, which have one or 
more electrons more than an uncharged 
atom or molecule, move toward the posi¬ 
tive connection to the liquid, while the 
positive ions—having less electrons than 
uncharged atoms or molecules—move 
toward the negative connection. The two 
flows together constitute the total cur¬ 
rent passed by the liquid. 

“Some liquids, notably those which are 
solutions of soluble acids, salts and alka¬ 
lis, have plenty of ions available for 
conduction. The ions form naturally, 
due to an electro-chemical action when 
the substance dissolves. 

“Other liquids, notably the organic 
liquids such as petrol, methylated spirits, 
oil, etc., do not form ions in this way. 
Pure water is one of these liquids and 
is, therefore, regarded as a non-conduc¬ 
tor. 

“However, many of these liquids will 
ionise under electric stress. If the volt¬ 
age applied to them is increased, ions 
begin to be formed as electrons are torn 
from atoms and molecules, due to the 
strong electric field set up in the liquid. 
This is the same sort of thing which 
occurs in gases and which there leads 
to the formation of an “arc” because 
molecule collisions and other effects 
make the ionisation self-supporting. 

“In liquids this doesn’t normally 
occur, but the more the applied voltage 
is raised, the more ions are formed and 
the lower the effective resistance of the 
liquid. Thus, pure water tends to behave 
as a non-linear, voltage-dependent resis¬ 
tor. 

“Many insulation breakdowns and 
leakages are probably due to moisture, 
whether it be on the surface of the in¬ 
sulating material or absorbed into it. 
Therefore, one might expect leakage re¬ 
sistance to be non-linear, in that there 
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will be a certain amount of electric- 
stress ionisation of the water. 

“Of course, the moisture concerned 
won’t be pure water. It will probably 
have small amounts of acids and salts 
dissolved in it from the air or from the 
surface of the insulating material. Thus, 
there will be a certain number of chemi¬ 
cally produced ions available for more 
or less linear conduction, in addition to 
these gradually made available by the 
electric field. 

So the leakage will probably act as 
two resistors in parallel; one a more or 
less fixed value due to what we could 
call the ‘impurity’ ions, and the other 
having a voltage-dependent value and 
due to the electric field ionisation. 

“In the case which has been described 
it is likely that the 1,000M leakage meas¬ 
ured with the VTVM was due mainly 
to. impurities, while that measured with 
the higher voltage was due to the field 
ionisation.” 

A LESSON LEARNED 

Well, there it is. As I said, it is an 
interesting theory and, at least, a pos¬ 
sible explanation for observed effects. 
It may be right or it may be wrong, but 
at least it can form the basis for discus¬ 
sion if anyone has any other ideas. 

Anyway, whatever the reason, I intend, 
from now on, to regard all insulation fail¬ 
ures as potentially non-linear and, 
wherever possible, to measure them with 
a voltage representative of what occurs 
in practice. 

And after all that learned academic 
discussion, I had better revert to the 
original story, from which I seem to have 
•allowed myself to be sidetracked some¬ 
where along the way. 

Having proved to my own satisfaction 
that there was a significant leakage be¬ 
tween the windings, I was still anxious 
to fiind out exactly how or why it was 
occuring, and I still had to decide how 
best to fix the trouble; i.e., whether the 
transformer could be repaired or whether 
it should be replaced. 

Closer examination of the windings 
revealed that they were secured to the 
former with a particular type of “sticky 
tape.” I bad first encountered this 
material several years ago, about the 
time the first TV sets appeared on the 
market, when a colleague warned me 
that it had given trouble in damp 
weather or climates. 

Although classified as an electrical 
tape, it looks very like the brown mask¬ 
ing tape used by spray painters. As far 
as I can discover it was an imported 
product which, although satisfactory in 
the climate of its country of origin, was 
unable to withstand the periods of high 
humidity likely to be encountered in 
Australia. 

THIRSTY 

Under the latter conditions it ap¬ 
parently soaks up moisture like a thirsty 
sponge, thereby setting the stage for just 
such leakage problems as the one I have 
described. The reason that such failures 
are not more frequent is almost certainly 
due to the fact that the winding wire it¬ 
self is insulated and, in theory at least, 
should never come in contact with the 
tape. 

In practice however, a certain number 
of pinholes per unit length is accepted as 
permissible in enamel insulated wire, and 
I imagine that this was a case where 
these happened to be favourably located. 


on both windings, so that they exposed 
the bare wire to the sticky tape. After 
that, the Weather Bureau did the rest! 

As for what to do about it, this look¬ 
ed like being sticky one for a while. 
The set was so old that replacement 
windings were not normally available, 
and it looked as though I might have 
to rewind the transformer if I was to 
salvage the set. While entirely feasible, 
it was something I wanted to avoid if 
an easier way could be found. 

Fortunately, I found one. Like most 
servicemen, I have acquired over the 
years a few discarded chassis which, for 
one reason or another, are of little value 
except for the components one can sal¬ 
vage from them. Now I remembered one 
of similar vintage to the set on the 
bench and which, while not of the same 
brand, was reputed to use many of the 
same windings. 

I fished it out, dusted it off, and com¬ 
pared the IF transformers with the faulty 
one. It didn’t need a Sherlock Holmes 
to deduce that they had all come from 
the same factory, and I merely selected 
the appropriate type and fitted it into 
the cusomer’s set. However, before com¬ 
pleting the secondary connections, I 
took the precaution of checking for any 
sign of 'HT voltage leaking across to it 
from the primary winding. When I could 
detect no sign of such leakage, I f elt 
confident that the trouble was as good 
as fixed. 

SUCCESS 

And so it proved to be. To be sure, 
I had to align the IF strip again, but 
even before I did this it was obvious the 
trouble had been cured. For one thing, 
AGC voltages were now much more 
reasonable, about 3.5 volts on the tuner 
and 3 volts on the IF strip — and both 
negative! 

Similarly all the other nasty symptoms 
had disappeared. There was no erratic 
sync or picture pulling trouble, no frame 
buzz in the sound, no negative images, 
and a much more rational behaviour of 
the contrast control. It was a classic 
example of how the replacement of one 
component can cure a whole flock of 
symptoms; a fact which the customer 
so often finds hard to appreciate. 

Not that I mind this latter reaction, 
really. It boosts one’s prestige immense¬ 
ly when the set is returned to the cus¬ 
tomer with a whole flock of faults cured, 
but a charge based on a single fault. 
This was particularly so in this case, 
because the customer had been prepared 
to write the set off as not worth fixing. 
I imagine I will get his custom from now 
on. 
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No matter how old and well established a certain circuit combination may be, there is always 
a beginner to whom the principle of operation—or even the name— is, as yet, a mystery. The 
reader who's query we answer this month is typical and we imagine other beginners will find 

the subject equally interesting. 


What is a Thyratron 
oscillator, how does 
it work, and what is 
it used for? 

Discussion of the Thyratron oscillator 
is a logical follow-on from the neon 
lamp oscillator we discussed in the No¬ 
vember, 1962, issue. Readers who have 
this issue handy may care to refer to it, 
but this should not be essential to follow 
the present discussion. 

A Thyratron is sometimes called a gas 
triode and this is a very good descrip¬ 
tion. It has the same elements as a 
triode; a cathode — usually indirectly 
heated—a grid and a plate. It is 
mounted in a glass envelope and fitted 
with base pins similar to a conventional 
valve. In fact, it looks just like any 
other valve. 

However, it has one vital difference. 
Whereas the conventional valve is highly 
evacuated, the gas triode is deliberately 
filled with a particular type of gas and 
this gives it unique characteristics. 

NEON LAMP 

One of these is similar to that en¬ 
countered in the simple neon lamp. If 
we apply a steadily increasing voltage 
between cathode and plate (assuming a 
suitable and constant grid bias) we will 
find that there is virtually no conduc¬ 
tivity between these elements until a 
certain critical voltage is reached. We 
will call this the IGNITION voltage. 

At this point, the gas in the envelope 
will ionise, changing the resistance be¬ 
tween the cathode and plate from a 
virtual open circuit to a quite low value. 

And, again in the manner of the neon 
lamp, this ionised low resistance condi¬ 
tion will remain even when the applied 
voltage is reduced below the ignition 
voltage. 

In fact, the voltage will have to be 
reduced to a relatively low value before 
the gas will de-ionise. We will call this 
value the EXTINCTION voltage. 

Now let us consider the action of the 
grid in. the Thyratron. By varying the 
negative bias applied to it, we may vary 
the plate voltage at which the gas will 
ionise. The more negative the grid bias, 
the higher must be the plate voltage be¬ 
fore this will happen. However, once 
the gas ionises, the grid loses its control 
until the gas is de-ionised by reducing 
the plate voltage below the extinction 
voltage. 

The above is a necessarily brief out¬ 
line of the characteristics of a gas tri¬ 
ode, but it should suffice to enable us 
to progress to the next point; the dis- 
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cussion of how it can be made to func¬ 
tion as an oscillator. 

Reference to the diagram Figure la 
will assist in understanding this explan¬ 
ation. It consists of a source of voltage, 
a switch, a resistor, “R,” and a capaci¬ 
tor, “C,” all in series. The gas triode 
is connected in parallel with the capaci¬ 
tor. 

Now let us consider what happens 
when we close the switch and apply 
voltage to the network. At the moment 
of closing the switch the capacitor may 
be regarded as having zero impedance. 
No voltage will be developed across it 
and the current through it will be lim- 



oscillatof, plus a graph showing the 
voltage it produces under typical op¬ 
erating conditions . The "saw tooth" 
waveform would appear across the 
capacitor "C". 

ited only by the impedance in the rest 
of the circuit. For all practical purposes, 
this will be the resistance of “R.” 

At the same time, the total voltage of 
the power supply will appear across 
“R.” However, this condition exists 
only at the moment of closing the 
switch. Immediately it closes, current 
commences to flow around the circuit, 
“C” commences to charge and voltage 
appears across it. 

This voltage will rise, rapidly at first 
then at an ever-decreasing rate, until 
it eventually equals the voltage of the 
power supply. When this happens a 
state of equilibrium is reached, where 


“C” is fully charged. No current will 
flow and, therefore, no voltage will ap¬ 
pear across “R”. 

At least, this is what would happen 
in the absence of the gas triode. How¬ 
ever, with this in parallel with “C” the 
latter is not normally allowed to reach 
the fully charged condition. We deliber¬ 
ately adjust the bias on the gas triode 
so that the gas will ionise at some volt¬ 
age less than that of the supply. 

For example, if we have a supply of 
250 volts, we may set the bias at such 
a value that the gas will ionise with a 
plate-cathode voltage of 150. Then, 
when the voltage across “C” reaches this 
value, the gas will ionise, present a very 
low impedance path to the energy stored 
in “C” and discharge it very rapidly. 

DISCHARGE CYCLE 

The discharge will continue until the 
voltage across “C” falls below the extinc¬ 
tion voltage of the gas triode, as already 
described. This could be of the order 
of 10 volts. When this value is reached 
the gas will de-ionise, the bias applied 
to the grid will resume control, and 
the plate-cathode path become a vir¬ 
tual open circuit. Then “C” commences 
to charge again and the whole cycle 
is repeated. 

The wave form produced by this oscil¬ 
lator is unusual compared with the more 
conventional sine wave generator. As 
indicated in figure lb it is triangular in 
shape, but the more usual description 
is “saw tooth,” which hardly needs an 
explanation. 

The rate at which all this occurs (fre¬ 
quency of the oscillator) depends on a 
number of factors. Among them are the 
values of “R” and “C” and these are 
usually made variable to allow the oper¬ 
ating frequency to be varied over the 
required range. 

Fairly obviously, the larger the value 
of “C”, the longer it will take to charge 
in a given circuit. Similarly, the larger 
the value of “R”, the longer “C” will 
take to charge. On the other hand, 
increasing the supply voltage will de¬ 
crease the time needed to charge to a 
certain value, while the lower the value 
at which the gas triode is set to ionise, 
the sooner the capacitor will reach this 
level. Thus we have four main factors 
controlling the frequency of operation. 

Which brings us to the next part of the 
question; what is the use of such an 
oscillator, and the wave form it pro¬ 
duces? 

Its main use is in cathode ray oscil¬ 
loscopes as a “time base oscillator,” or 
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an oscillator to sweep the spot horizon¬ 
tally across the screen. For this, the 
main requirement is that the spot move 
in one direction, say left to right, at a 
uniform speed. When it reaches the 
extreme right-hand side of the screen it 
should return as rapidly as possible to 
the left-hand side, then commences its 
uniform movement from left to right 
again. 

It is not hard to appreciate how our 
saw tooth voltage will do this. The 
sloping portion of the waveform, which 
represents the voltage increase across 
“C” as it charges, is used to deflect the 
spot from left to right, while the almost 
vertical portion, representing the capaci¬ 
tor discharge, is used to flick it back 
from right to left. 

Ideally, the sloping portion should be 
perfectly straight, since this would mean 



impossible to ensure, by manual adjust¬ 
ment alone, that the time base will re¬ 
main exactly in step with the incoming 
signal, particularly as the latter may 
drift quite appreciably. 

What we need, therefore, is some 
arrangement whereby the time base 
need only be set to approximately the 
correct frequency and is then able to 
lock on to the incoming frequency and 
remain in step with it over a reasonable 
order of drift. This is called the syn¬ 
chronising or “synch.” circuit. 

As we have already explained, the 
value of bias applied to the grid will 
control the plate-cathode voltage need¬ 


ed to ionise the gas. For example, in 
the case of a typical gas triode we find 
that a grid bias of — 15 volts allows the 
gas to ionise at approximately 145 volts 
between plate and cathode. At —16 
volts this rises to 155 volts; at —17 to 
165: -18, 175; - 19, 785; and so on. 

Let us suppose that the grid bias is 
normally set at - 20 volts, in which 
circumstances the gas will ionise at 
195 volts. We may now adjust the “R” 
and “C” of the circuit so that it oscil¬ 
lates at a certain frequency, which 
we try to make as nearly as possible 
the same as the frequency we wish to 
(Continued on page 143) 


A practical time base circuit. Com¬ 
pare it with the simple circuit on 
page 47. Note particularly the 
method of applying synchronising 
voltage to the gas triode grid. 

a “linear” spot movement, or a per¬ 
fectly constant speed as it moves across 
the screen. Unless this is achieved, 
there will be some distortion of what¬ 
ever wave form we are displaying on 
the CRO. 

In practice, something less than this 
may have to be tolerated. As we inti¬ 
mated earlier, “C” does not charge at 
a constant rate, being rapid at first, and 
progressively slower as the charge in¬ 
creases. This is represented by a pro¬ 
nounced curve in the “saw tooth” wave 
form. 

However, the curve is most pronounc¬ 
ed at the point of the “tooth” and al¬ 
most perfectly straight at the base. This 
is shown in diagram lb, where the shape 
of the first cycle has been extended, as 
a dotted line, to show the complete 
charging characteristic of a capacitor. If, 
as shown, we use only the lower por¬ 
tion of the charging characteristics, we 
shall achieve a substantially “linear” 
action. 

We do this by making the supply vol¬ 
tage, from which “C” is charged, as 
high as possible relative to the value at 
which the gas triode ionises. In this way, 

“C” will operate over only a small por¬ 
tion of its charging characteristic before 
it is discharged. 

Finally, we have to consider another 
very important function performed by 
the grid of the gas triode. This is to 
provide a means whereby the time base 
of the C.R.O. may be synchronised with 
the signal being observed, so that we are 
able to present a stationary pattern on 
the screen. This facility is most import¬ 
ant if w e are to be able to examine the 
waveform carefully, since it is virtually 
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FAIRCHILD 

1IIIIIIIIIIIIIIIIIIIIIIIIIIIIM 

T H I N L I N E 

INTEGRA/SERIES 

AUDIO EQUIPMENT 

For the first time FAIRCHILD INTEGRA makes it possible 
to include compression, automatic noise reduction, versatile 
equalization, noiseless attenuation and high gain pre- amp¬ 
lification in a space I-Jr" narrow by 30" high. 

10 Mixing channels require only 15" x 30". 20 Mixing chan¬ 
nels only 30" x 30". INTEGRA gives flexibility, cost reduction, 
space saving and reliability—through its simple, stable solid- 
state circuitry. 

In addition to the new console concept, the FAIRCHILD 
INTEGRA series offers many outstanding engineering achieve¬ 
ments—LUMITEN, COMPACT COMPRESSOR, Miniaturized 
PREAMP, Flexible EQUALIZER and the versitile . . . 

FAIRCHILD “AUTO-TEH” 

AUTOMATIC ATTENUATOR 


MP6W.3t4 


604 



Model 661 


The "AUTO-TEN" is an automatic attenuator designed to 
reject unwanted signal or noise. It should not be confused 
with limiters or compressors. By the use of an exclusive 
Fairchild sensing cell the "AUTO-TEN" automatically provides 
attenuation from 3db to 6db. Both threshold level and release 
time may be selected by the operator, the latter being 
adjustable from 300 milliseconds to 7 seconds. 

For complete details of this revolutionary new range 
of Studio Equipment, contact . . . 


[CONSOLIDATED [Electronics PTY. LTD. 

380 St. k i Ida Hoad, Melbourne, S.C.2. Phone : 69 2331 
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Measuring only 4% by 2i by 
7 5/8 inches, the generator 
would fit nicely into the "kit" 
of the average TV serviceman. 
The shielded lead with alli¬ 
gator clips at the bottom of 
the photograph is used for the 
"signal squirter" output. 


This view of the unit shows 
the piece of brass rod soldered 
to the adjusting screw on the 
oscillator tuning trimmer. The 
unit is retained in its case by 
the single nut on the speed 
control potentiometer. 


Construction is simplified by 
the use of matrix board for a 
chassis. It can be seen that 
there is no undue crowding 
of components. 


A COMPACT 
TV PATTERN 
GENERATOR 

Here is a simple Pattern Gener¬ 
ator which, although it would cost 
very little to construct, could prove 
of immense value to the TV service¬ 
man or home constructor. Although 
designed primarily as a pattern 
generator, the instrument's value 
is enhanced by provision being 
made for its use as a "signal squirt¬ 
er" in servicing domestic radios or 
checking audio amplifiers. 

By Keith Jetfcoat 

I N the January, 1958, and December, 
1959, issues we described a “Simple 
Pattern Generator” which, although cap¬ 
able of producing both vertical and hori¬ 
zontal bars plus a cross-hatch pattern, 
was really much simplified when com¬ 
pared to “professional” instruments in¬ 
volving some 14 to 18 valve functions. 
Our instrument used four valves giving 
seven valve “functions.” 

This instrument, although it worked 
well enough, considering its simplicity, 
was sometimes hard to synchronise on a 
veitical bar or cross-hatch pattern and, 
in the light of later experience, we felt 
that it could be simplified even further 
to produce only horizontal bars. 

Vertical bars are mainly used to adjust 
horizontal linearity on a TV reciever 
and, since this is something over which 
the average receiver provides only a 
small amount of control, seldom need¬ 
ing subsequent adjustment, we felt that 
the facility could be dispensed with. 

In practice, also, vertical bars are dif¬ 
ficult to produce since, to develop them, 
the oscillator in the pattern generator 
must be pulse-modulated at a frequency 
between approximately 90 and 150 Kc. 
For preference, this pulse should be in 
the nature of a square wave and some 
means of interlocking its frequency with 
the line oscillator in the receiver must 
be provided. 

HORIZONTAL BARS 

Horizontal bars, on the other hand, 
can be produced by pulse modulating 
the oscillator at 500 to 1,000 cycles and, 
although a sync, pulse would be an ad¬ 
vantage, it has been found unnecessaiy 
in practice since the frame oscillator in 
most receivers will lock very nicely on 
multiples of 50 cycles. 

Most TV receivers provide both verti¬ 
cal height and vertical linearity controls 
and these controls are the ones most 
critical of, and usually most in need of 
adjustment. A generator which can pro¬ 
vide horizontal bars, preferably at least 
10 on the screen, makes adjustment of 
these controls quite easy. 

True, most TV stations transmit, at 
some time of the day or night, a test 
pattern which is suitable for alignment 
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purposes, but it may not always be con¬ 
venient to wait for this pattern. It is 
on these occasions that the simple device 
we describe this month could be worth 
quite a lot. 

The idea of using transistors in our 
pattern generator was sparked into being 
by an article in the July, 1963, issue of 
“Electronics Illustrated,” an American 
magazine. On page 80 of this issue they 
described a two transistor pattern gener¬ 
ator which looked as if it might be quite 
promising. 

Their RF oscillator used a special type 
of transistor in a common-base configur¬ 
ation, very similar to the one adopted 
for our final circuit. Their pulse modu¬ 
lator was a single audio transistor in a 
type of Hartley circuit which ran as a 
blocking oscillator. With some modifica¬ 
tions to suit local components, we con¬ 
structed and tried their circuit. 

The RF section worked quite well, pro¬ 
ducing ample output in the 40 to 70 Me 
range. The pulse modulator, however, 
seemed most unsatisfactory, even though 
we went to some trouble to procure a 
transformer which met their specifica¬ 
tions. 

DAMPED OSCILLATION 

The difficulty was that, although the 
oscillator produced pulses at approxim¬ 
ately 500 to 1,000 c.p.s., each pulse was 
followed by a damped wave train of a 
much higher frequency, which made it 
extremely difficult to “lock” the genera¬ 
tor to the receiver frame oscillator. 

Although we experimented for some 
time with their circuit, we were unable 
to achieve any great degree of success. 
Temporarily disconnecting their audio 
oscillator and modulating the RF oscil¬ 
lator with a square wave signal from one 
of our R.T.V. and H. Audio Signal Gen¬ 
erators produced excellent horizontal 
bars. So, although it meant we would 
have to use an additional transistor, we 
finally decided to abandon their Hartley 
oscillator and substitute a two-transistor 
multivibrator ciicuit. 

This, in fact, was reverting to a close 
approximation of our original 1958 de¬ 
sign since, in that unit, we made use 



Typical patterns produced by the 
erator are illustrated above . The 

3, 8 and 13-bar patterns are 

achieved by running the multivibrator 
at 150, 400 and 650 cycles. The 
diagonal dark line resulted from the 
use of a focal plane shutter in the 
camera which took the photographs. 

The multivibrator circuit is fairly 
conventional and uses a pair of inexpen¬ 
sive audio transistors. In our case we 
used 2N406’s, but any general-purpose 
audio transistor would work with only 
minor changes in component values being 
necessary in some cases. 

The speed and mark-space ratio of the 
multivibrator waveform is governed 
mainly by the value of the collector 
load resistors, base bias resistors and 
coupling (collector to base) capacitors. In 
order to achieve the desired speed range 
(150 to 1,500 cps) the collector load re¬ 
sistances had to be made fairly low 
in value, so an emitter bias resistor (com¬ 
mon to both transistors) of 1,000 ohms 
was added. Being bypassed with a 
fairly large capacitor this resistance takes 
no part in the time constants of the cir¬ 
cuit but does reduce considerably the 
current drawn. 

VARIABLE SPEED 

The speed of the multivibrator is vari¬ 
ed by means of a 50K potentiometer 
with a series limiting resistor placed be¬ 
tween the base qf T3 and the negative 
line. On no account should the value of 
the series limiting resistor be reduced in 
order to increase the speed of the multi- 


and 

Tl. 


a series resistor, to the emitter of 
The 1000 ohms series resistor re¬ 


0070 


of a pair of twin tnodes wired as .tnulti- vibrator as this could result in damage to 
vibrators for the vertical and horizontal ^3 an j ncreaSe [ s desired, the value of 

bar modulators. the two coupling capacitors could be re- 

By suitably juggling the value of com- duced 
ponents in our transistor multivibrator T A * , . . . 

we were able to obtain an almost per- * n ° r <>er to modulate Tl the pulse 
fest square wave output, with just a slight out P ut ^m the collector of T2 is 
trace"of overshoot" ’The 'mark-space 
ratio throughout its frequency range was 
equal so that alternate black and white 
bars of equal width could be produced 
as a horizontal bar pattern on a TV 
receiver. 

Turning to our main circuit diagram 
it can be seen that the RF section con¬ 
sists of an OC170 transistor wired in a 
common base configuration. The fre¬ 
quency of oscillation is controlled by the 
tuned circuit LI, Cl wired between the 
collector and the negative supply; oscil¬ 
lation is maintained through the lOpF 
feedback capacitor wired between col¬ 
lector and emitter. Base bias is supplied 
via a resistive divider between the nega¬ 
tive and positive supply lines, in the 
normal manner. 

In our unit the value of LI and Cl 
were chosen so that the oscillator had 
a frequency range of 40 to 70Mc. With 
this coverage it is possible, either on the 
fundamental or harmonics of the oscil¬ 
lator, to produce a pattern on almost 
all channels of a normal TV receiver. 


duces the loading effect the emitter 
resistor would otherwise have on the 
collector of T2 and prevents undue dis¬ 
tortion of the modulating waveform. 

Because the multivibrator produces a 
square wave, its output is rich in har¬ 
monics and it therefore makes an ex¬ 
cellent “signal squirter” for the testing 
of broadcast receivers and amplifiers. 
Output for this purpose is taken, via an 
isolating capacitor, from the emitter of 
Tl. A miniature phone jack is mounted 
on the side of the unit’s case to pro¬ 
vide access to this output. 

Our prototype generator was housed 
in a plastic case which measures 41 x 
2 5/8 x 1 5/8 inches. For a “chassis” 
we used a piece of matrix board measur¬ 
ing 4i by 2i inches. The plastic box 
we used is a standard size and, as such, 
is easily and cheaply available from most 
radio trade houses. 

By constructing a special box the unit 
could probably be “compacted” to about 
half the size of our unit but, frankly, 
we felt that this would be unnecessary 
and even undesirable, since it would 
have meant increased difficulties in con¬ 
struction with few practical advantages. 

A glance at the under and above 
chassis photographs of the unit will show 
the layout and method of construction 
used. Small metal eyelets are riveted 
through the holes in the matrix board 


2N406 
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COMPACT TV PATTERN GENERATOR 


The utter simplicity of the unit is well illustrated in our main circuit dia¬ 
gram. Three transistors and a handful of components is a small price to 
pay when one considers the usefulness of the device. 
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MASTER ELECTRICS m. ro. 


A WHOLLY OWNED 
SUBSIDIARY OF 
MOTOR SPARES 
LTD. 



LINMARK STEREO 
AMPLIFIER 

MODEL YA-130A 

A high quality amplifier at a reason¬ 
able price. Specifications are as fol¬ 
low:— 

Output Power, 7 watts per channel. 
Frequency Response. Plus or Minus 
1 db.. 40 to 20,000 c.p.s. 
Harmonic Distortion. Less than 1%. 
Input' for Full Output. 300 m V. 
Output Impedance. 4, 8 & 16 Ohms 
each channel. 

Tone Control. More than—14 db at 
10,000 c.p.s. 

Valves Used. 1. 12AX7, 2. 6BQ5. 
1. 6CA4. 

Power Supply. 220-240 Volts AC. 50 
c.p.s. 

Dimensions Overall. 9* x 4* x 7 inches. 
Weight. 91b. 

This is a really good amplifier at a 
reasonable price of only £19/19/. 
Speakers and Record Player extra. 
Suitable speakers—Rola 8MX, £4/10/6. 
MSP 8TAX, £4/4/ ea. 

Bass Reflex Boxes for above Speakers 
finished in Walnut, Maple or 
Mahogany, £10/15/ each. 

4-Speed English make Stereo Changer. 

Prices only £10/19/6. 

4-Speed Stereo English Record Player 
units. Price only £6/19/6. 



WIZARD 200H 
MULTIMETER 

Range*: 

DC Voltage 0-5, 25. 50. 250. 500 and 2500C 
volts (sensitivity 20,000 ohms per volt). 

AC Voltage 0-10, 50, 100, 500, 1000 (sensi¬ 
tivity 10,000 ohms per volt). 

DC Current 0-50 microamps, 2.5 ma, 250 ma 
Resistance, 0-600,000 ohms 0-6 megs. 
Capacitance. 10 mmfd to .001 mfd to .1 mfd. 
Decibels. 20 to 22. 

Weight, 14oz. 

PRICE on!y £5/4/8 

PLUS 12Vi% TAX. TOTAL of £5/17/9 PLUS 
FREIGHT. 


ASK FOR YOUR FREE 
BOOKLET ON TEST EQUIP. 


SPECIAL NOTICE 

All parcels sent Registered Post unless other¬ 
wise stated. Postage or Freight must be in¬ 
cluded with order. 


WIZARD PANEL METERS 

We now have 3 sizes in these popular meters 
as listed below. All meters have Zero adjustment 
and are accurate to within 2 Vi p.c. D.C 
models have moving coil movements and AC 
voltmeters have moving coil with rectifier. 
Special prices are available for quantities. 
Please write for particulars. 



2-INCH METERS M052 
SQUARE BAKELITE CASE 

1 MA D.C. £2/2/0. 30 amp D.C. £2/5/0. 

1 amp D.C. £2/2/0. 30-0-30 amp. D.C. £2/5/0 
5 amp D.C. £2/2/0. 

15 amp D.C. £2/2/0. 20 Volt D.C. £2/2/0. 



< 




31-IJVCH METERS M065 
ROUND BAKELITE CASE 

50 micr amps D.C..4 13 

100 micr amps D.C.4 1 

500 micr amps D.C.3 0 

1 ma D.C.2 2 

10 ma D.C.2 2 

1 amp D.C.2 2 

5 amp D.C.2 2 

15 amp D.C. 2 2 

30 amp D.C. .2 5 

30-0-30 amp D.C.2 5 

50 amp D.C.2 13 

50-0-50 amp D.C.2 13 

5 amp A.C.2 2 

20 Volts D.C.2 2 

50 Volts D.C.2 2 

100 Volts D.C.2 2 

300 Volts D.C.2 2 

300 Volts A.C.2 2 



4 5/8” x 41/8” MR4C 
CLEAR PLASTIC CASE 

50 micro amp D.C.5 10 

100 micro amp D.C.4 10 

500 micro amp D.C.3 15 

1 ma D.C. .. .3 10 

5 amp D.C.3 10 

5 amp A.C.3 10 

15 amp D.C.3 10 

30-0-30 amp D.C.3 15 

20 Volt D.C. .3 10 

50 Volt D.C.3 10 

20 Volt D.C.3 10 

50 Volt D.C.3 10 

100 Volt D.C.3 10 

300 Volt D.C. 3 10 

Add HVi c /c Sales Tax to all Prices. 



KEW MODEL PV200 
VACUUM TUBE VOLTMETER 

A good quality V.T.V.M. in heavy steel 
cabinet, it has a 4*-inch meter with clear 
scales. Wide frequency response permits 
measurements from 15 cps to 5 me on the 
AC ranges. 

SPECIFICATIONS: 

DC Voltage: 0-1.5, 15, 50, 150, 1500 
(15KV or 30 KV with special probe). AC 
Voltage Sine Wave: 0-1.5, 5, 15, 50, 150, 
500, 1500 r.m.s. Peak to Peak: 0-4, 14, 40, 
140, 400, 1400, 4000. Resistance 0-1000, 
10,000, 100,000 ohms, 10 meg, 1000 meg. 
Input Resistance: D.C.V. 11 meg (1 meg 
in probe). Accuracy: D.C.V. plus or minus 
3 p.c. of full scale; A.C.V. plus or minus 
5 p.c. of full scale. Ohms within plus or 
minus 3 p.c. total scale length. Decibels: 
minus 20 to plus 65 DB. Zero centre for 
adjusting FM detectors. AF-RF Response 
(at terminals) plus or minus 3 p.c. 30 cps 
to 500 KC; plus or minus 10 p.c. 15 cps 
to 5 MC. 

Valves used: 1 6AL5, 1 12AU7. Acces¬ 
sories: DC probe, AC and Ohms test 
prods. Power supply: 230 volts at 10 
watts. Size 7* x 5 1-8. Weight 4*lbs. 
PRICE £23/8/, PLUS 12* p.c. SALES 
TAX, or £26/6/6, INCLUDING TAX 
PLUS FREIGHT. 

Extras: High Volt Probes, £5/8/- plus 
12* p.c. S. Tax—£6/1/6; R.F. Probe, 
£5/8/- plus 12* p.c. S. Tax—£6/1/6, 


WIZARD 1T1-1 
SIGNAL INJECTORS 

Just arrived, a shipment of Wizard Signal In¬ 
jectors Model ITI-1. This Unit is ideal for ser¬ 
vice of transistor radios, television receivers, 
amplifiers, tuners, etc: it produces a signal which 
makes it suitable for signal tracing in AF, IF 
and RF circuit, works off a 4 penlitc cells, has 
indicator light, measures lyain x 114in x 5in 
and weighs 4oz. Price £1/18/6 plus 12 Wo 
sales tax or £2/3/0 including tax plus postage. 


BARGAINS IN 
RADIOGRAM CHASSIS 

5 Valve Broadcast with 12in Speaker, £12/10/0 

6 Valve Dual Wave with 12in Speaker, 

£17/10/0. 

8 Valve Dual Wave with Push Pull Output. 

Complete with 12in Speaker, £23. 

5 Valve Stereo Chassis with 2 8ln Speakers, £17 
These Chassis are brand new, complete with 
large persipex dial, matching knobs, ready to 
build into any Radiogram. 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA AND RTVERINA, 
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The wiring diagram above should make construction possible by even the 
relative newcomer to the game. Those lines which are shown in dotted form 
are underneath the chassis and should, for preference, be run in insulated wire. 


and all components are soldered to, and 
held in position by these eyelets. The 
wiring diagram will assist in component 
placement and in duplicating the con¬ 
struction of our unit. 

As a tuning control for the 40 to 
70Mc oscillator we used a standard 
ceramic 5 to 55 pF trimmer capacitor. In 
order to simplify tuning we soldered a 
short length (£ inch) of £ inch brass rod 
to the end of the adjusting screw on 
this trimmer. This rod protrudes 
through the case and allows the use 
of a standard tuning knob in lieu of 
the screwdriver adjustment originally 
provided on the trimmer. In our case 
thebrass rod used was the excess length 
cut from the potentiometr control shaft. 

The unit is secured in its case by 
means of the nut on the potentiometer 
shaft. This method of mounting proved 
to be quite solid and additional nuts 
and bolts, etc., were found unnecessary. 

USE HEAT SINK 

In order to prevent possible damage 
to the transistors it is advisable, when 
wiring the unit, to solder all other com¬ 
ponents to the matrix first and place 
the transistors in as the final process, 
making sure to hold each lead being 
soldered with a pair of long-nose pliers 
or some tool which would act as a 
“heat' sink.” 

The coil, LI, is constructed from 18- 
gauge tinned copper wire and has 8 turns 
with a lin diameter and a length of fin. 

In order to impart a final “finish” to 
our generator we provided arbitrary 
scales around the speed and tuning con- 
fral knobs using “Tekni-Car water 
soluble transfers. These are not strictly 
necessary but are handy for pre-setting 
the instrument to a given channel fre¬ 
quency and number of horizontal bars. 

In use the instrument is simplicity it¬ 
self. It need only be placed in fairly 
close proximity to the TV receiver aerial 
feedline and, with the speed control set 
to roughly its halfway mark, the tuning 
control rotated until horizontal bars be¬ 
come visible on the receiver screen. 

Elsewhere in this article can be seen 
a series of photographs showing typical 
horizontal bar patterns produced by the 
generator. From these it can be seen 
that the mark/space ratio of the square 
wave modulating pulse varies somewhat 
according to frequency but that at 650 
cycles (which produces the 13 bar pat¬ 
tern) it is of nearly optimum shape, so 
that the black and white bars are of 
nearly equal width. It will be found 
that approximately 12 to 15 bars on 
the TV screen is an optimum number 
for making vertical linearity adjustments. 

For those who are photographically 
inclined it might be of interest to note 
that the diagonal dark line visable in 
these photographs resulted from the Use 
of a camera having a focal plane shut¬ 
ter. 

When checking linearity the receiver 
should NEVER be adjusted to produce 
alternate black and white bars of equal 
width as this depends too much on the 
waveform of the multivibrator. The ad¬ 
justment should be made to produce bars 
of the one colour having equal width. 
A pair of dividers is sometimes used for 
performing this check. 

Before using the generator to adjust 
vertical linearity on a receiver the ver¬ 
tical hold control should be adjusted on 
a TV program to produce a stable pic¬ 
ture. Once set, this control should not 
be altered in order to lock the bar pat¬ 


tern in from the generator since the re¬ 
ceived oscillator should continue to func¬ 
tion close to its normal frequency. 

By adjusting the speed control on the 
generator it should be possible to lock 
in a pattern having the required number 
of bars. 

If the vertical hold control is varied 
in order to lock the pattern from the 
generator it could, by varying the fre¬ 
quency of the frame oscillator, invali¬ 
date any vertical linearity adjustments 
which might be made. 

Although the frequency coverage pro¬ 
vided by the oscillator on our units is 
sufficient to ensure that, either by fun¬ 
damental or harmonic coverage, a pat¬ 
tern may be placed on any channel, there 
is some doubt whether this is strictly 
necessary, since the behaviour of a set 
on one channel (in terms of linearity, 
etc.) will be identical on all other chan¬ 
nels. However, it is necessary to be 
able to select at least one blank channel 
in any district, so too limited a cover¬ 
age could be awkward in some situa¬ 
tions. 

Wherever possible one of the first three 
channels should be used, since it is much 
easier to adjust the tuning of the pattern 
generator to these channels. On the 
higher channels, where harmonic opera¬ 
tion is being used, the tuning becomes 


slightly “touchy,” although not unduly 
so. 

As well as linearity checks, this instru¬ 
ment will be found helpful in making 
focus (particularly where magnetic focus¬ 
ing is employed), ion trap and centreing 
adjustments, all of which are easier with 
a stationary pattern. 

Another use is in checking for pin¬ 
cushion or barrel distortion; an effect 
whereby the lines near the edge of the 
screen appear to bow inwards or out¬ 
wards respectively. This is generally 
due to the yoke design, but can be 
caused by incorrect trap adjustment. 

When using the signal squirter section 
to check audio amplifier response it 
should be remembered that, in order 
to faithfully reproduce a square wave 
signal, an amplifier needs to have a fre¬ 
quency response 10 times higher and 
lower than the fundamental frequency 
of the square wave. Our multivibrator 
has a range of 120 to 2000 cps and to 
accurately reproduce this full range an 
amplifier would need to be flat from 12 
to 20,000 cycles. 

For use with a broadcast receiver the 
signal squirter can be fed directly into 
the aerial terminal, when its high order 
harmonics, although at reduced strength, 
will still have sufficient amplitude to be 
useful for tuning adjustments. 


T *?» B RADIO DISPOSALS 


SELENIUM RECTIFIERS 

Bridge Con. 6v f 12v. 2 amp. 
Half Wave con. 6v, 12v. 4 amp. 
SUIT BATTERY CHARGER. 
t _ £2/0/0. _ 

METER units 

50 m/A Mov. Test Leads. 
0-500v D.C. Switch plus or minus. 
0-10K. ft. _ NEW. 5/0/0 

INSTRUMENT CASES 

Alum. 9” x 6“ x 7”.£1/5/0 

Wood. 8“ x 8±” x 8£” 7/6 

LIGHTNING ARRESTORS 

4/. 


CERAMIC SWITCHES 

1 1 Pos. 4 Bank. 7/6 


FILTER 

1 Henry, 12 ft 
New. 

CHOKES 

, 100 m/A. 

15/-. 

OIL-FILLED CONDENSERS 

4 mfd. 800v. New . 5/- 

METERS 

CAL. Ohms and Volts . 

50 u/A. 

.30/ 

IN21 

CTAL DIODES 

.4/- 


FREIGHT CHARGE F.O.D. 


T. D. B. HOLDINGS PTY. LTD . 4 GLEBE R0AD 


GLEBE, N.S.W. 
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MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 


SANSEI 

MINIATURE 
TRANSISTORIZED 
TEST OSCILLATOR 

(SIGNAL GENERATOR) 

£8/5/0 Tax Paid 

MODEL TO-3A 

FEATURES 

• Miniature enough to slip into your pocket. 

• Truly lightweight — only 7.8oz. 

• Entirely transistorised and battery operated. 

• Priced within reach of every radio man. 

• Fixed signals — easy to operate even for 
a beginner. 

PURPOSES 

• Test on working conditions of Audio fre¬ 

quency. 

• Adjustment of I.F.T. 

• Adjustment of received frequency range. 

• Adjustment of tracking. 

SPECIFICATIONS 

R.F. Signal: 

455, 535. 1,600, 640, 1,000, 1.400 Kc. 

All Signal frequencies are on fundamentals 
(Fixed frequency). 

Accuracy: 

Frequency accuracy is plus or minus 
5% on all ranges. The tolerance is little 
affected by battery voltage provided the 
latter is not allowed to fall below (7V) 
before renewing. 

A.F. Signal: 

Frequency Range: 500 c/s plus or minus 
100 c/s. Output Impedance: Below 100 
ohms. 

Transistor Used: 

2SA 52 (High Frequency). 

2SB 54 (Audio Frequency). 

Power Supply: 

Standard 9V transistor battery. 

Eveready type 216 or equivalent. 
Dimensions: 

4 1/16in x 3 3/20in x 2in. 

Weight: 

Approx. 7.8oz. 

Accessories: 

Shielded cable with two alligator clips. 

1 p.c. BL-006P 9 Volt Battery 1 p.c. 
Vinyl carrying case. 



Supplied complete with test leads 

BRAND NEW 
MULTIMETERS 

60/9 plus postage 

Meter 0-1MA 1,000 OHMS 
PER VOLT 


A.C. 

D.C. 

CURRENT 

Ranges 

Ranges 

Ranges 

0-1OV 

0-1 OV 

0-1MA 

0-5 0 V 

0-50V 

0-100MA 

0-250V 

0-250V 

0-500HM 

0-500V 

0-500V 


0-1000V 

0-1000V 



OHMS Range—0-100,000 OHMS 


SIGNAL TRACER 
Model ST-4 

£9/15/- Tax Paid 

This instrument may be employed by service 
men, technicians and amateurs in checking 
radio troubles. This model, compact-sized in¬ 
strument permits visual and aural signal tracing 
of RF, IF and audio circuits. Easy-to-operate 
. . . Defective points plainly appear by stage- 
by-stage tracing of signal all the way from 
antenna to the speaker. Also served as a 
useful amplifier for checking microphones and 
record players. 

SPECIFICATIONS: 

Transistor Components: 

2SB-175 x 2. 2SB-176 x 2. 

SB-46 (Germanium diode) x 1. 

MT-25 (Thermister) x 1. 

Input Impedance: 

AF Jack: Approx. 3,000 ohm. 

RF Jack: Approx. 10,000 ohm. 

Output Impedance: 

Speaker Jack: 8 ohm. 

Meter Jack: 10,000 ohm. 

Speaker: 2in 8 ohm Dynamic type. 

Power Supply: 9 volt battery. 

Dimension: 3*/8in x 4 1 /16in x 1 13/16in. 
Weight: Approx. 250g. (9oz.) 

Accessories: 

Dry Battery BL-006P 9 volt x 1. 

Vinyl carrying case x 1. 

Shielded cable with two alligator clips x 2. 


"TMK" MODEL MD-120 
MULTITESTER 

£7/9/6 Tax Paid 

Ranges: 

DC Voltages: 0-3-60-300-600-3000V 

(20,000 ohms/V). 

AC Voltages: 0-6-60-120 600-1,200V 

(10,000 ohms/V). 

DC Current: 0-60 MA. 0-12-300 MA. 

Resistance: X10, XIK (300 ohms and 30K 
ohms at centre scale). 

Decibels.—20 db to + 63 db in 5 ranges. 

OFF Position: When the tester is not 
used, the switch is to be set at 
OFF position. 

Size: 4V4in x 3V4in x lin. 


Mod. ITI-1 Signal injectors 

Ideal for the serviceman, Home¬ 
builder, etc. It produces an audio 
signal rich in harmonics. 
Indispensable for checking tran¬ 
sistor sets. 

Fitted with 4 Penlite Batteries 

Priced at only 38/6. 


ELECTROLYTIC CAPACITORS 


400 mfd. 

12 volts 

24 ” 

150 volts 

250 ” 

16 volts 

10 ” 

20 volts 

250 ” 

25 volts 

8 M 

350 volts 

100 H 

6 volts 

2 ” 

200 volts 

50 ” 

3 volts 

1/ ea. 



Also available is a full range of minia¬ 
ture single ended Low Voltage electro¬ 
lytic Conds. 

Further details, prices, etc. on applica¬ 
tion. 

WAFER SWITCHES 

2 Pole 2 Pos. with On-Off 

1/ each. 


"TMK" Model TP-5S 
MULTITESTER 

£9 Tax Paid 

The Multitester is a rugged high sen¬ 
sitivity tester. It has all the desirable 
features for testing and will be found 
to be the most useful instrument you 
have ever used. 

SIZE: 5i” x 3 i* x If 

SPECIFICATIONS: 

Sensitivity: 20,000 ft per volt DC, 
10,000 ft per Volt AC. 

RANGES: 0-10-50-250-500-1,000 

Volts DC; 0-10-50-250-500-1,000 Volts 
AC; DC Currents: 0-50 mA, 0-5-50-500 
mA; Resistance: 0-10-100K, 0-1-10 

Meg; Capacitance: 50 mmF to 0.1 mF in 
2 ranges; Decibels: —20 to +36 DB. 


HIGH VOLTAGE 
CAPACITORS 


68 pf. 2.SKV 
Ceramic 
8 pf. 2KV 
Ceramic 
82 pf. 2KV 
Ceramic 
82 pf. 3KV 
Ceramic 


82 pf. 5KV 
Ceramic 
100 pf 5KV 
Ceramic 
270 pf 5KV 
Ceramic 
470 pf. 1KV 
Ceramic 

.02 mf 1KV Mica 


ALL ONE PRICE AT 2/- EA. 

20.G PVC tinned copper wire — 8yd. coils. 

1/6 EACH 

Dial Frames—Walnut plastic—in x 4in, 1/6. 


TYPE W99 
Miniature Condensers 

.001/600V, .002/600V, .004/600V, .033/600V, 

.005/400V, .004/200V, .005/200V, .02/200V, 

.03/200V. 

All at 9/- Dozen 
CARBON POTENTIOMETERS 

100K W/Switch. 500K Miniature. 

25K W/Switch. 

All one price 1/- each 


Assorted 3W, 5W and 20W, Wire-wound 
Resistors. Write in for Valves. 

All one price, 1/6 each. 

SPEAKER TRANS 

E Type 12,000 to 3.5. 

10/- each. 


MICA CONDENSERS 

6, 8, 15, 35, 100, 200, 300 350 P.F. in down 
lots at 3/- dozen. 

CERAMIC CONDENSERS 
12, 20, 33, 50, 100 P.F. in doz. lots at 1/6 doz. 

SPECIALS 

Insulated Alligator Clips .1/- each 

Reaction Conds., 100 P.F.6/- esach 

Torch Globe Holders.3d each 

15A Car Radio Fuses.2/6 dozen 


290 LONSDALE ST., MELBOURNE. FB3711 

Call or write Now! Trade Supplied 


54 


Radio, Television & Hobbies, August, 7963 






























Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


THERMAL GENERATOR POWERS TRANSISTOR RADIO 


Recently we received the following letter from a reader in Perth, de¬ 
scribing the construction of a thermal generator unit which will operate 
a transistor radio or similar device. The reader, Mr M. Ustimenko, relates: 


“QOME years ago, I read an article 
^ in a U.S.A. magazine entitled “A 
Radio Powered by a Candle” (Popular 
Science, November, 1960). I started 
experimenting with different materials 
and, in a short time, found that almost 
all the materials needed for a thermo¬ 
electric generator were contained in the 
radio hobbyist’s junk box. 

“After several months of experiment¬ 
ing, I made quite good progress and even 
managed to make a few improvements. 
Instead of 8mA and 0.6V, as described 
in Popular Science, my own thermal 
cell gave 50mA and 1.2V (using the 
same number of thermal-pairs). 

“The first requirement of a thermal 
cell is wire, to make the junctions. 

“For testing an unknown wire for suit¬ 
ability, cut two pieces of wire, one of 
copper and the other of the sample. 
Twist one end of each together three 
to four times, and connect the other ends 
to a sensitive meter (positive to the cop¬ 
per wire). 

“By heating the twisted end of the 
pair with matches you should have a 
current reading of 10-20mA. The 
majority of old radio and electrical 
power resistors are made from Con- 
stantan (or U.S. Advance) wire, which 
is quite suitable for thermal cells. 

“In any case, electrical wire, such as 
Constantan, Advance or Nichrome 
(gauge 28-30 B and S) is easily obtain¬ 
able from electrical suppliers. However, 
before buying, make a thermal test on 
a sample. 

“The two wire types selected for use 
in the junctions should differ as much 
as possible in these tests with copper. 
One should give a low test voltage, the 
other a high voltage. 

INSULATION 

“This wire, plus insulating material, 
is all that is all that is required for the 
construction of a thermo-electrical cell. 
The insulating material may be asbestos 
sheet. 

‘To construct the thermal junctions 
the following procedure should be em¬ 
ployed. Twist the ends of two types of 
wire around each other three or four 
times and weld them together, using a 
soldering-iron transformer (4-6V, 5-10- 
Amp) and electrodes of battery carbon. 

“Cut an asbestos ring approximately 
1-inch diameter inside and 1.5 to 2-inchs 
outside. Drill two series of 1/16-inch 
holes around the ring, as shown in the 
diagram. 


“Fit 30-32 already welded wire pairs 
around the asbestos ring. All “negative” 
wire sides of the pairs pass through the 
small holes in the ring and join with the 
positive wire of the adjacent pair. 

“Twist and weld the outer junctions 
in the same manner as the previously- 
prepared inner junctions, forming a 
“washer” cell of some 30-32 pairs of hot 
(inner) and cold (outer) junctions. 

“Such washer-cells, using two suitable 
resistance wires, can produce energy out- 



The construction of a thermal "wash¬ 
er" cell, comprising 30-32 individ¬ 
ual junction pairs. 



A graph supplied by our contributor 
which attempts to show the increase 
in available cell voltage and current 
with temperature , for two types of 
junction. Voltage and current values 
are not necessarily those obtainable 
simultaneously. 
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Above , a photograph showing a single 
wafer cell generating 0.5 volts when 
heated by a spirit lamp. Below, a 
battery or cells operating a portable 
transistor receiver. 



puts as shown in the second diagram. 

“Such a cell is shown in the first 
photograph, mounted on the glass of a 
small kerosene night-light. 

“Several of these cells can be joined 
in series to form 3, 4, 5 or 6V bat¬ 
teries using glass, ceramic or asbestos 
discs for inter-disc insulation. 

“To heat a large number of cells (as 
many as three or four) the glass from 
the lamp must be removed, to ensure 
equal heating of each cell. 

“The second photograph shows an 
eight transistor radio powered by such 
a thermal battery. This battery uses 
methylated spirits, and will provide suf¬ 
ficient heat without any trace of smoke 
or fumes. 

“This is one constructional example 
of a thermal battery. It is not, of 
course, a ‘Power Cell’ as discussed in 
R. TV and H. several months ago, but 
it does provide ample power for a transis¬ 
tor radio.” 

Any readers who are interested in this 
field but who find the material difficult 
to obtain, may contact the author by 
writing to Mr M. Ustimenko, Box S 
1471, G.P.O., Perth, W.A. 





































































VOICE OPERATED CONTROL 
FOR A TAPE RECORDER 



Some time ago we had cause to construct a voice operated control 
system for a tape recorder and the system worked so well we thought 
we might publish the details for readers who could use such a device. 
Aside' from its use as a "party gimmick" there are many serious applica¬ 
tions for the device, including the one we had for it. 

By Keith Jeffcoaft 


I N our case we desired to monitor 
transmissions which were of a spas¬ 
modic nature and, in order to save the 
trouble of having someone constantly on 
duty to switch the tape recorder on each 
time a transmission commenced, we 
conceived the idea of having the audio 
from the transmitted signal switch the 
tape recorder motor on and off when 
needed. 

The tape recorder we used was of the 
“compact” variety and so we constructed 
the unit in a small die-cast metal case 
with suitable cables to the recorder and 
receiver. With other recorders having a 
little more room in the case, there is no 
reason why the unit should not be “built 
in” as an extra facility. 

Basically the VOX unit is quite simple 
and, in fact, is almost the same circuit 
which we used in our SSB transmitters 
of the March and October 1962 issues. 

Looking at the circuit it can be seen 
that two triode sections of a 12AT7 are 
connected as straight RC coupled ampli¬ 
fiers to boost the incoming signal. It is 
anticipated that the input to the VOX 
unit would be taken (through a coupling 
capacitor) from the plate of the first 
amplifier valve in the tape recorder. With 
most recorders there should be more 
than adequate level at this point to satis¬ 
factorily work the VOX. 

The audio output from the 12AT7 is 
rectified by one half of a 6AL5 to pro¬ 
duce negative volts at the grid (pin 7) 
of the 12AU7. It will be noted that the 
rectifier is series-connected, as against 
the shunt type commonly used for VOX 
work. With the shunt type of rectifier it 
is necessary to provide a fairly extensive 
type of ripple filter, the time constant of 
which will substantially affect the 
“attack” time of the VOX. 

With the series rectifier the time con¬ 
stants of the filter are held to a minimum 
and, by using a low value of plate load 
for the proceeding stage and a high value 


of following resistance, the “attack” 
time of the combination can be ex¬ 
tremely fast. The operation time of the 
whole system is, in fact, limited only 
by the delay time of the relay. 

The first half of the 12AU7 operates 
without externally applied bias so that 
its idling plate voltage is quite low. 
When the negative volts from the recti¬ 
fier are applied to the grid of this valve, 
it is biased towards “cut-off” and its 
plate voltage will increase until it 
reaches the striking voltage of the neon 
(NE-2) tube. 

The second half of the 12AU7 is 
normally held at cut-off by the resistance 
in its cathode but the instant the neon 
lights it will have a fairly high positive 
voltage applied to its grid and will be 
driven into plate current saturation. Pro¬ 
vided the relay is one which will operate 


with 10/15 milliamps though its coil, it 
will be pulled in by the plate current of 
this valve. The type of relay used and 
its coil resistance is non-critical, so long 
as it will operate on this current. 

When purchasing a relay, be careful 
to avoid the type which has a copper 
slug above or below the coil. This type 
provides a delayed operating time and is 
unsuitable for VOX working. 

In some VOX systems, which do not 
make use of the neon coupling, the relay 
is prone to “chatter” at certain critical 
input levels. Using the neon tube the 
action of the system is like a thyratron, 
in that the relay has no current through 
it at all or else is pulled in solidly. There 
is no middle ground! 

The actual “attack” time of the VOX 
is approximately 1 millisecond and we 
have found that, with a tape recorder 
which does not have too much initial 
torque to overcome, there is only a slight 
clipping action on the first syllable of the 
first word spoken. 

Unless your tape recorder has special 
provision for remote control the easiest 
way to switch it on and off with the 
VOX unit is to simply interrupt the cpr- 



Those who desire 
to construct the 
unit as an "out- 


rent to the motor(s). Since 240 volts AC 
at fairly high surge currents are involved 
in this process it is advisable to use some 
form of microswitch in lieu of the 
normal relay contacts. 


board" addition 
to their tape re¬ 
corder could use 
the illustrations 
above and to the 
left as a guide to 
layout. Almost 
any type of relay 
is suitable, pro¬ 
vided it is reason¬ 
ably sensitive and 
that its coil re¬ 
sistance is be¬ 
tween 1,000 and 
10,000 ohms . 


The microswitch we used was rated at 
240 volts 10 amps and can be seen in 
our photographs of the completed unit. 
A small U bracket fastened it to the 
rear of the relay and it was operated by 
the normal relay armature. 

The microswitch is doubly suited to 
this purpose since, by virtue of its quick 
make-and-break action, it minimises any 
arcing of the contact points. Even so, 
we found it necessary to wire a capaci¬ 
tor between one side of the contacts and 
ground to suppress the small arc caused 
when the relay opened the circuit to the 
motor. In some cases this capacitor may 
need to be as high as .lmfd in value. If 
this capacitor is found necessary care 
should be taken to provide a good earth 
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RELAY 
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12AU7 
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45[ 19 4f \3 
12AU7 6AL5 


H.T. 

+ 200-250 V 




D 6 

TO TAPE-RECORDER 
MOTOR 


6.3 V 


12.6 V 


TAPE RECORDER VOX 


connection to the equipment as otherwise 
an operator could receive a healthy “bite” 
from the microphone, or in fact any por¬ 
tion which is connected to the chassis. 

Without this suppressor the electrical 
noise of the motor switching off may trip 
the VOX back into operation again and 
the unit would go on cycling in this man¬ 
ner ad infinitum. 

At' 6.3 volts the total filament drain 
of the unit is .9 of an amp and the HT 
requirements are intermittently 15-20 
milliamps at 200/250 volts. Most tape 
recorders would have this to spare and 
so there is no provision for a power sup¬ 
ply in the unit. In our^case we actually 
“borrowed” power from* the receiver the 
recorder was operating in conjunction 
with, but this was purely a matter of 
convenience. 

As mentioned previously our unit was 
constructed in a small die-cast metal case 
which measured 7 x 41 x 2 inches. A 
small aluminium chassis (details of which 
are given elsewhere in the article) was 
used to mount the individual components 
in this die-cast case. If you decide to 


Probably the most important feature of our circuit is the "thyratron" action 
with the neon tube coupling between the sections of the 12AU7. Some saying 
in space could be effected by replacing the 6AL5 with an OA202 diode, but 
it would mean a slightly reduced delay time. 


Since it would be inconvenient to have 
the tape recorder operated on VOX con¬ 
trol alone, it is necessary to provide some 
means of switching to normal manual 
control. This is accomplished in our unit 
by using a “switch/pot.” for the VOX 
sensitivity control and wiring the switch 
in parallel with the relay contacts. This 
switch is of the “pull on, push off” 
variety and enables the recorder to be 
switched to manual control at any time 
without altering the sensitivity setting on 
the VOX. 

In our case this control was mounted 
on the front panel of our die-cast case 
but, if you are building the unit into 
your recorder, it would be necessary to 
make provision for it on either the con¬ 
trol panel or some exterior portion of 
the recorder case, where it would be 
easily accessible. The lead from the re¬ 
lay to this control could be run in or- 


include the VOX unit inside the case of dinary twin flex, but the actual potent'io- 


your recorder, this same chassis could 
be used. It could be secured by two 
mounting screws to either the main chas¬ 
sis in the recorder or perhaps to the in¬ 
side of the recorder case. This would be 
a matter of individual choice. 

The layout and wiring of the unit is 
clearly shown in our photographs. The 
relay is mounted at one end of the chas¬ 
sis with the 12AU7 alongside it. The 
12AT7 audio amplifier is mounted at 
the other end of the chassis, while the 
6AL5 is mounted between the 12AU7 
and the 12AT7. 

The relay we used was of the “3000” 
type which is available new or fairly 
easily from disposals sources. For pref¬ 
erence, it should have a coil resistance 
between 5,000 and 10,000 ohms, but 
units as low as 1,000 ohms and as high 
as 15K ohms will work, provided the 
value of the cathode resistor in the sec¬ 
ond half of the 12AU7 is changed to 
suit them. More will be said on this 
later. 


meter leads should be run in shielded 
cable to prevent hum pickup. 

It will be realised that, with so many 


different makes and types of recorders 
available in this country, we could not 
possibly cover the installation and ad¬ 
justment of the VOX unit into each, but 
a few general remarks may be in order. 

Most tape recorders have two input 
jacks, one for microphone and one for 
pickup or radio. The circuit of Figure 1 
shows a fairly typical circuit for a re¬ 
corder “front end.” 

It is most important that the signal 
input for the VOX should be “lifted” 
from the recorder amplifier before the 
gain control. If this is not done the 
setting of the recorder gain control will 
affect the sensitivity of the VOX and 
operation will become somewhat tricky. 

In Figure 1 we show the VOX input 
as being taken from the pickup terminal. 
Connected in this way the VOX will re¬ 
ceive sufficient audio signal level to op¬ 
erate from either microphone or pickup/ 
radio input and will be independent of 
the volume control setting. Unless an 
unusually high output microphone is be- 



Those who follow our layout will find the chassis blueprint above of assist¬ 
ance. It should be noted that the relay holes are marked for the "3000" type 
units which seem to be in ready supply from disposals and other sources. 
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HANSEN “VOHMET” JM-45 

NEW VERSATILE VACUUM TUBE VOLTMETER 



SPECIAL FEATURES 


* CRYSTAL PROBE INCLUDED 

* PORTABILITY 

* WIDE FREQUENCY RESPONSE 

* SEVEN RESISTANCE RANGES 

* HIGH INPUT RESISTANCE 

* TAUT STRAP SUSPENSION 

* RUGGED, SHOCK-RESISTANT 

* 30KV PROBE OPTIONAL EXTRA 


SPECIFICATIONS 


DC VOLTS 

INPUT RESIST. 
SESITIVITY 

AC VOLTS 


FREQUENCY 
RESPONSE 
CRYSTAL PROBE 

METER 


0-1.5-5-15-50-150- 
500-1500 volts 
11 Megohms 
1.5V range-7.3 megs 
per volt 

0-1.5-15-50-150-500 
1500 volts R.M.S. 
0-4-14-42-140-420 
1400-4200 volts p-p 
From 30c/s to 3Mc/s 
± 10 % 

Within 15% from 
80Kc/s to 250Mc/s 
100 Microamps FSD 


OHMS 


ACCESSORIES 

SUPPLIED 


0-1000 megohms 
(10-100-1K-I0K-I00K 
IM-I0M ohms on 
centre scale) 

AC-DC Probe 
Test Lead 

Crystal Diode Probe 

MAXIMUM INPUT DC (No AC) 1500V 
VOLTS AC (No DC):- 

Sine Wave 1500 RMS 
or 4200V peak-peak 
Complex Wave Forms 
2000 V (Peak-Peak) 
AC & DC 1600 (p-p) 


PRICE:- £34/10/0 Plus Tax 
F. O. R. SYDNEY 

Slightly higher Interstate. 

JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY (MA 8411) 

Also at MELBOURNE: ADELAIDE: 

15 ABBOTSFORD STREET, 77 WRIGHT STREET. 

NTH. MELBOURNE. 30-2491. (LA 5117) 
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An uderchassis view of the completed unit is shown for those who would 


PARTS 


RESISTORS 

2 3.3K 1 watt. 

1 10K 1 watt. 

1 33K 1 watt. 

1 220K I watt. 

1 270K ■][ (watt. 

1 470K I watt. 

3 620K i watt. 

1 4.7M I watt. 

1 500K switch/ 

pot. 

CAPACi 

.022mfd plastic. 

.Imfd plastic. 

12AT7 valve 
I2AU7 „ 

6AL5 „ 

NE2 neon tube, 
suitable relay (see text). 

9-pin valve sockets. 

7-pin Yalve socket. 

Suitable case and chassis (see 
text), microswitch, nuts, bolts, 
hook-up wire etc. 


1 

2 

T 

1 

1 

T 

1 

2 

1 




ing used, the VOX will not work directly 
from the microphone input. 

In AC operated recorders having con¬ 
ventional transformer supplies it should 
not be too difficult to locate the neces¬ 
sary 6.3 volts AC and 200/250 volts HT 
for the VOX. If the recorder should have 
a 12.6 volt AC filament line the alter¬ 
native connections shown on our circuit 
diagram could be used. 

Transformerless AC/DC recorders 
would be pretty rare in this country but 
if by chance you should have one, the 
power supply shown in figure 2 could be 
used. We feel that this arrangement 
would be less of a headache than trying 
to borrow power from such a recorder. 

In our circuit diagram it will be 
noticed that the leads from the relay 
contacts are simply marked “to tape 
recorder motor.” If your recorder is of 
the single motor type it is only necessary 
to locate the 240 volt leads to the motor 
and wire the relay contacts in series with 
one of the leads. 

Where the recorder has three separate 
motors, one for each of the spools and 
one for the tape capstan, it is important 
that the relay should be placed in series 
with a 240 volt lead which is common 
to all three motors. 

It is no use interrupting the supply to 
the drive motor alone with such a com- 


follow our layout. It is suggested that only good quality plastic capacitors 
be used throughout as otherwise the ”attack" and ‘'delay 11 times which may 
be required might be difficult to achieve. 

bination since this might cause burn-out volume” control for a normal indication 
of the spool motors. For successful of the “record level” meter or indicator, 
operation the supply voltage to all three (Note that, at this stage, the tape will 
motors must be interrupted simultane- be stationary because the 240 volt line 
ously by the single set of contacts on the to the tape motor(s) is open circuited by 
VOX relay. the VOX relay.) 

Placing the relay in series with either (c) Slowly advance the VOX sensitivity 
one of the main 240 volt leads to the control until, with the minimum input 
recorder “deck” will accomplish this signal you could expect to receive, the 
quite easily. On NO account should the VOX relay trips into operation and starts 
240 volt wiring to the function switches the recorder motor(s) operating. 


(fast forward, fast reverse, playback, 
record, etc.) be disturbed, since this could 
lead to interruption of the supply to 
only one motor. 

STEP-BY-STEP PROCESS 

At this stage a few remarks on the 
procedure of setting up,the recorder for 
VOX control may be in order. To 
simplify matters this will be described as 
a step-by-step process. 

(a) Turn the manual/VOX switch to 


Since VOX control would be used 
mainly on speech input, it is preferable 
to run the recorder at its lowest avail¬ 
able tape speed. In this way a rapid 
starting time will be achieved and the 
risk of tape spillage from the spools 
when the VOX switches the motor(s) off 
will be minimised. 

With the values given the delay time 
of the VOX (the time taken for the relay 
to “drop out” after signal input ceases) 
will be approximately 2-3 seconds. This 
the VOX position (contacts open circuit) should be more than adequate for most 


and set the VOX sensitivity control to 
the minimum position. 

(b) Set the recorder function switch to 
the “record” position and set the “record 


In Fig. 2 (above) 
a suggested power 
supply for the 
unit is shown, 
while Fig. 1 (left) 
shows the method 
of connecting the 
VOX into the cir¬ 
cuitry of an aver¬ 
age tape recorder. 
When connected 
as shown the 
VOX will work 
from either micro¬ 
phone or pick-up 
input to the re¬ 
corder, and be 
independent of 
their controls . 


applications but, if an increased delay 
time is required the value of the 4.7 
megohm resistor marked with an asterisk 
should be increased. 

WARNING 

On no account should the value of 
the .022 mfd capacitor from pin 2 of 
the 6AL5 to ground be increased as this 
will increase the attack as well as the 
delay time and cause excessive clipping 
of the first word spoken into the micro¬ 
phone. 

As previously mentioned we are unable 
to supply specific details on how to fit 
this unit to each and every recorder 
available in this country and we must 
request readers not to write to our query 
service requesting this information. To 
supply such specialised information 
would, unfortunately, take more time 
than we are able to allocate to the query 
service. 


The stamp of 
QUALITY 


on 

TRANSFORMERS 


and 


associated 


equipment! 


59 


Radio, Television & Hobbies, August, 1963 






























































0.5 To 30 Me. 
"FRONT END" For A 
COMMUNICATIONS 
TYPE RECEIVER 


Peart Two 


Continuing on from last month, we present here constructional details of 
our developmental "Deltahet" front-end for a communications type re¬ 
ceiver. Mechanical and wiring details are given, followed by the steps 
necessary to align and adjust the unit upon completion. The article should 

schematic circuit given in last issue. 


be read in conjunction with the full 

By I<an 

Everyone will have their own opinions 
as to the best way in which to tackle a 
job like this but the writer’s preference 
is to make up all the necessary compon¬ 
ents and sub-assemblies first. A good 
place to start is the aerial attenuator sys¬ 
tem. This involves a two-pole five-posi¬ 
tion switch and nine half-watt carbon 
resistors. 

Four of the 150 ohm resistors may 
be wired around the periphery of one 
side of the switch, with the other five 
resistors wired like spokes of a wheel. 
The centre point is earthy and the earth 
connection may be made to a lug under 
a nut ort the switch wafer. This makes 
a compact and neat assembly. When 
the other part of the switch is wired 
it is ready to be dropped into position. 

The RF coils may be wound next. 
When winding the toroid, it is a good 
idea to cut the necessary piece of wire 
of adequate length, double it over to 
find the mid point and begin winding 
from the middle. By working both ways 
from the middle, there is only half the 
length of wire to be threaded through 
the ring, each time a turn is wound 
on. This will save time and patience! 

MAKING A TAPPING 

When the correct number of turns 
have been wound on, the tap may be 
effected by scraping some enamel off 
the appropriate spot and a lead then 
soldered to it. Alternatively, instead 
of a tap, another winding may be wound 
on, having the appropriate number of 
turns and using PVC insulated hook¬ 
up wire. 

L2 and L3 are both straight windings 
and call for little comment. As the 
coil table states, they are close wound, 
and this makes the job quite easy. At 
a few turns from the bottom, a tap 
is taken off. This is done by scraping 
just sufficient enamel from the wire 
to permit soldering another piece of the 
same wire to act as a lead-off. A small 
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Pogson 

piece of insulating paper should be 
placed under the joint to prevent any 
possibility of a short circuit. The “bot¬ 
tom” of the coil is that end nearest 
the chassis. 

The method of terminating these wind¬ 
ings is quite conventional. At the start 
and finish of each winding, two small 
holes are drilled about £in apart in the 
former. These are in the same plane as 
the winding. The wire is threaded 
through the first hole and brought back 
through the second hole. The wire thus 
protruding, may be used as the lead 
or it may be cut off to about lin and 
the final lead soldered to it. 

Coils, L4 and L5, are wound on for¬ 
mers which are pre-grooved at 16 turns 
per inch. Again, this makes the job 
an easy one. Either enamelled or tinned 
copper wire may be used here. The 
tinned copper makes the tapping opera¬ 
tion easier but care should be exercised 
to avoid any short-circuited turns. Be 
careful also when making soldered joints 
near the former, as excessive heat will 
melt or warp it and lead to trouble. 

Coils L6 to L9 are wound on 
7mm slug tuned formers. The start 
and finish of each winding may be an¬ 
chored in position by the use of a small 
piece of adhesive tape. This is slipped 
under a few turns at each end during 
the process of winding. The end pro¬ 
truding is then folded over the top of 
the winding when completed. The leads 
will be terminated in a manner dictated 
by the formers being used. 

Although information is given only 
for the number of turns to be wound 
on 7mm formers, by reducing slightly 
the number of turns, 8mm formers may 
be used if preferred. When these coils 
are wound, it is a good idea to mount 
the relevant capacitor across each one 
before they are mounted on the chassis. 

The VFO coil L10 is most conveni 
ently wound on a piece of rod or a 
drill, somewhat smaller than the required 
finished diameter. This allows for the 


tendency for the wire to spring after it 
has been released. Some experiment 
may be needed to determine the correct 
size mandrel to give the right finished 
diameter. We used a 3-8in drill which 
resulted in a finished diameter just 
under 7-16in, which was satisfactory. 

Either tinned copper or enamelled 
wire may be used but the tinned copper 
is to be preferred as it is easier to make 
the tap. Before winding this coil, the 
wire should be stretched to get rid of 
bends and kinks. Indeed, this is a 
wise step to take before winding any 
coils with heavy gauge wire. 

The 40 Me band-pass filter transform¬ 
ers, Tl, T2, T3 and T4, are all wound 
identically. We have given winding 
details for both 7mm and 8mm formers 
and the choice is up to the builder. 
Where possible, it is suggested that 
slugs with hexagonal bore be used. 
These are less likely to give trouble 
when adjustment is necessary. 

"SCREWED" INTO PLACE 

Each winding should be wound on a 
drill or piece of rod which is a little 
smaller than the former. Then the 
winding may be “screwed” on to the 
former into its correct position. This 
results in the winding gripping the form¬ 
er lightly and so keeps it in position 
without any other anchorage. It is 
then only necessary to bend the leads 
over carefully and terminate them on 
the base of the former. The termina¬ 
tions should be such that the shortest 
possible leads will be required when 
the transformers are wired into the ex¬ 
ternal circuit. 

When the windings have been fin¬ 
ished, the slugs should be screwed into 
position. The centre slug should be ±in 
long and must be placed so that it over¬ 
laps each coil by an equal amount. A 
slug is then screwed in each end in 
readiness for the alignment process 
later. Slugs 3-8in long are to be pre¬ 
ferred in this position if short cans are 
used, but the more readily obtainable 
iin slugs will be all right. 

The shunt capacitors are now sold¬ 
ered across each winding. Keep the 
lead lengths short and arrange them so 
that there will be no chance of a short 
circuit occurring when the assembly is 
mounted into its can. There is nothing 
quite so annoying as to find that such 
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a fault exists after the whole unit has 
been carefully wired. 

Another very important point to watch 
is to make sure that the right value 
of capacitor is put across each wind¬ 
ing. If a mistake is made, it will not 
be possible to tune the windings involved 
to the correct frequency. 

The 37.5 Me transformers Lll, T5 
and T6, are next on the list and com¬ 
plete all the coils for the unit. As 
a heavy gauge of wire is used here, a 
somewhat different technique is called 
for. After straightening the wire, the 
requisite number of turns are wound on 
a drill or rod as before, so that the coil 
can be screwed on to the former. 

MOUNTING IN CAN 

The coil is now screwed on without 
regard for position. After the correct 
number of turns has been provided for, 
bend out each end of the winding at 
right angles to the former. Snip off 
the excess lead and leave only about 
1-16in protruding. Remove the coil from 
the former and bare the protrusion. This 
is tinned and a piece of hookup wire 
soldered to it. This becomes the lead 
to the base of the former. Make sure 
again that there will be no possibility 
of a short circuit when the transformer 
is fitted to its can. 

All windings are treated in this way 
and they are then manoeuvred into posi¬ 
tion. The spacing quoted in the table 
is that measured between the closest 
part of the inside turns to each other. 
When soldering the leads to the base, 
particularly those of the bottom wind¬ 
ing, be very careful not to overheat the 
winding and so distort the former. The 
result could be a jammed slug and the 
whole transformer would have to be dis¬ 
carded. This is the voice of experience. 

Cardboard formers under the name 
of “Torkrite” are available and distri¬ 
buted by Watkin Wynne. Moulded 
bases, slugs, cans, etc., are also avail¬ 
able to go with these formers. Any 
tendency to drift after alignment is vir¬ 
tually eliminated with this type of form¬ 
er. Perhaps the best adhesive to fix the 
former to the base would be polystyrene 
coil dope. On the other hand, there are 
other suitable adhesives available. 

WATCH POLARITY 

It should go without saying that all 
windings must be wired into circuit wiih 
due respect for polarity. If this is not 
observed, some results may be obtained 
which are anything but that which is 
required. This applies to all transformers 
just dealt with and does not apply to 
coils with single windings. The connec¬ 
tions are shown in Fig. 2. 

Some sort of shield can should be 
made to go over the 1 Mc/s crystal. 
This is a “must” in order to stop radia¬ 
tion from the crystal itself from getting 
into the RF stage and other parts of the 
circuitry. The type and size of shield 
will be dictated by the physical form 
of the crystal holder. Provided it fully 
covers the holder and is securely bonded 
to the chassis, it should do the job well 
enough. 

The two lin diameter sprocket wheels 
which we used for the drive from the 
dial to the VFO variable capacitor were 
taken from an AR8 receiver. These were 
used in this receiver to gang the RF and 
AF gain controls. A subsequent modi¬ 
fication to the AR8 receiver by many 
amateurs was to separate these controls 
which automatically makes the sprocket 
wheels available. They have a fin hole 


Details underneath the chassis are shown above. The top section includes the 
RF amplifier and VFO. The band selector switch is at the top left, with four 
of the grid coils and the valve socket (VI), grouped around it. The shield 
runs from the socket to the bottom left corner, with the plate load and 
coupling components below it. At the top is the aerial attenuator , with the 
low frequency toriod to the right. Immediately below is the VFO socket (V4), 
coil (L10) and trimmer. The three small centre sections shield the 0-32Mc 
low pass filter (L7, L8 and L9), with the crystal oscillator and harmonic 
generator (VS and L6), in the section immediately below. At the left centre 
is the second mixer (V2), with the four transformers (Tl, T2, 73 and T4), fol¬ 
lowing around to the second mixer (V3), at the centre bottom. The third 
mixer (V6), is at the right centre, followed by the 37.5Mc coupling coil (Lll), 
first amplifier (V7), transformer (TS), second amplifier (V8) and transformer 
(T6), also feeding into the second mixer. The socket for V6 may be turned 
through 180 degrees to improve wiring. 


in the boss which makes them ideal for 
our purpose. 

Should you not be fortunate enough 
to have a pair of these wheels, then all 
is not lost. Wheels made by “Meccano” 
and others are readily available. How¬ 
ever, they only have a 5/32in hole in 
the boss. Fortunately, there is just 
enough “meat’’ available to allow the 
hole to be opened up to iin. This 
should be done in a lathe to maintain 
accuracy. 

If the metalwork to be used is of 
aluminium, a professional looking job 
results if the aluminium is treated with 
caustic soda. This gives a matt finish 
and is well worth the trouble. On the 
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other hand, if the metalwork is steel 
or other metal, it will of necessity be 
plated and further “processing” will be 
unnecessary. 

At room temperature and under nor¬ 
mal conditions around the home, caus¬ 
tic soda attacks only zinc and aluminium. 
However, it will burn the skin and the 
utmost care must be exercised when 
using it. We treated ours by putting 
sufficient water in the kitchen stainless 
steel sink and then dissolved about Hb 
of caustic soda into the water. 

The pieces of aluminium to be treat¬ 
ed must be immersed completely in the 
solution until the desired finish is ob¬ 
tained. A trial piece or two should 
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ELECTRONIC INDUSTRIES IMPORTS PTY. LTD 


W.A. 

68a Railway Parade 
West Perth. Phone 283 Ml 


Q'LAND. 

50-54 Lit. Edward St., 
Phone 2 0271 


VICTORIA N.S:W. S.A. 

139-143 Bouverie St. Ill Crown St., East Sydney Astor House, 81-97 Flinders St. 
Carlton. Phone 344161 Phone 35 5041 Adelaide. Phone 8 5601 


First name in Stereo & Hi-fi equipment in 

over 65 countries 
of the world! 


Pioneer Stereo Speaker Systems 


Type: Infinite baffle type. 

Mounted speaker: PAX-30E, 12" co 
axial (16 chm). 

Frequency response: 45 16,000 c/s 
Maximum power input: 20 watt 
Sensitivity: 101 db/watt. 
Dimensions: 15 3 /4"(H) x 23 5 /s"(W) x 
10"(D). Wt. 34.2 lbs. 

Finish: Cherry. 

CS- 12 A Price: £54.8.0. 


PIONEER EQUIPMENT— FROM YOUR 
USUAL STEREO HOUSE OR 


Pioneer —professional-quality equipment at an 
economical price—is the result of intensive 
research and long manufacturing experience. 
Pioneer equipment is designed to achieve 
maximum performance with the simplest 
controls, so allowing a new ease of handling, 
even by the inexperienced. 


SM-B161 

STEREOPHONIC 

AMPLIFIER 


Frequency Response: 20 c/s — 60 Kc ± 1 db (main amplifier output at 
500 mW). 

14 tubes, 2 diodes, 6BE6 x 2. 6BA6 x 2, 12AX7 x 
3, 68M8 x 4. 6E5 x 2. 5AR4. 0A79 x 2. 

Tuner A: MW535-1605 Kc. SW3.8-12 Me. 

Tuner B: MW535-1605 Kc. 

MAG PU 2 mV (for 7 W output at 1 Kc). 

XTAL PU 23 mV (for 7 W output at 1 Kc). 

AUX 115 mV (for 7 W output at 1 Kc). 

For speakers — 4, 8 and 16 ohms (both channels). 
15.8"(W) x 12"(D) x 5.8"(H). 

£83.6.6. Tax paid. 


Tubes: 
Tuning Range: 
Inputs and Gain: 


Output Terminal: 
Dimensions: 
Price: 


SM-Q300 

DE LUXE MODEL 
AMPLIFIER 


Frequency Response: 

Tubes: 


Tuning Range: 
inputs and Gain: 


Output Terminal: 
Dimensions: 
Price: 


20 c/s to 50 Kc ± 1 db (when mam amplifier is 
500 mW). 

19 tubes. 6 germanium diodes, 6AQ3 x 2. 12AX7 x 
4, OE79 x 2. 6BE6 x 2. 6AN8 x 2. OA70 x 2. 6BA6 
x 3, 6BE12A x 1, SE05B x 2. 

Tuner A: MW535-1605 Kc, SW3.8-12 Me. 

Tuner B: MW535-1605 Kc, FM89-108 Me. 

Magnetic PU 3.4 mV (input required for 15 W 
output at 1 Kc). Crystal PU 38 mV (inpul required 
for 15 W output at 1 Kc). 

4, 8 and 16 ohms each channel. 

470 mm(W) x 335 mm(0) x 140 mm(H) 

£119.2.0. Tax paid. 


Type: Infinite baffle type. 

Mounted speaker: PIM-20A, 8" 
mechanically 2-way (16 ohm). 
Frequency response: 50-16,000 c/s. 
Maximum power input: 6 watt. 
Sensitivity: 99 db/watt. 

Dimensions: 12 5 /s"(H) x 20y 2 "(W) x 
11"(D). Wt. 16.5 lbs. 

Finish: Cherry. 

Price: £17.11.0. Tax paid. 


Type: Bass-Reflex type. 

Mounted speaker: PIM-16A, 6 l / 2 " 
mechanically 2-way (16 ohm). 
Frequency response: 80-16,000 c/s. 
Maximum power input: 3 watt. 
Sensitivity: 96 db/watt. 
Dimensions: 11"(H) x 19"(W) x 
9"(D). Wt. 12.1 lbs. 

Finish: Cherry. 

Price: £13.10.0. Tax paid. 


just some from the big Pioneer amplifier range 


MODEL 

CS-8A 


SM-Q141 

STEREOPHONIC 

AMPLIFIER 


Frequency Response: 40 c/s — 100 Kc ± 1 db (when main amplifier is 
500 mW). 

15 tubes, 3 diodes, 6AQ8 x 2, 6BA6 x 3, 12AX7 x 
3, 6BQ5 x 2, 6E5 x 2, 6CA4, OA70 x 2. OA79. 
Tuner A: MW535-1605 Kc, SW3.8-12 Me. 

Tuner B: MW535-1605 Kc, FM80-180 Me. 

MAG PU 2.8 mV (to obtain 4 W output at 1 Kc). 
8 and 16 ohms for speakers (both channels each . 
16f s "(W) x 133/ S "(D) x 5 3 /s"(H). 

£95.0.0. Tax paid. 


Tubes: 

Tuning Range: 

Inputs and Gain: 
Output Terminal: 
Dimensions: 
Price: 


Type: Infinite baffle type. 

Mounted speaker: PAX-20A, 8" co¬ 
axial (16 ohm). 

Frequency response: 60-16,000 c/s. 
Maximum power input: 8 watt. 
Sensitivity: 99 db/watt. 

Dimensions: 11%"(H) x 22 7 /a"(W) x 
9 7 /g"(D). Wt. 20.9 lbs. 

Finish: Cherry. 

Price: £22.10.0. 


MODEL 

CS-8B 


MODEL 

CS-6A 
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be done before doing the wanted parts. 
The time required can best be deter¬ 
mined by trial and should be some¬ 
where between 10 and 20 minutes. 

Before commencing operations, it is 
necessary to be properly organised. 
Besides having the caustic solution 
ready, facilities must be available to 
carry the pieces, when taken from the 
solution, to be washed preferably in run¬ 
ning water. The pieces may be carried 
with a pair of pliers and steps taken to 
avoid drops from falling on the floor in 
the* journey from the sink to, say, the 
laundry washtubs. 

VENTILATION NECESSARY 

After the washing process, it is ad¬ 
visable to neutralise any caustic soda 
which may be left on the metal surface. 
This can be done quite easily by put¬ 
ting a few teaspoons full of vinegar in 
a container of water and leaving the 
otherwise finished parts in it for a few 
minutes. It is then only necessary to 
dry the pieces and they are ready for 
use. 

When the caustic soda in the sink has 
been finished with, it is got rid of by 
the mere expedient of pulling the plug 
out with a pair of pliers. Then flush 
the sink. The passage of the caustic 
soda will clean the drain! 

Before leaving the subject, when the 
treatment of the aluminium is in pro¬ 
gress, hydrogen is given off, along with 
finely divided droplets of caustic soda, 
which are most unpleasant. For this 
reason, the room must be well venti¬ 
lated and care must also be taken not 
to inhale the fumes. Pliers should be 
oiled after use, as they will tend to rust 
if they are left. 

This just about covers all the pre¬ 
liminary work. The assembly may now 
be undertaken and the best place to 
start would be with the chassis partitions. 
But before doing this, check to make 
sure that all the holes have been drilled 
to allow the necessary leads to be passed 
through from one section to another. 

On the partition which goes across 
the chassis, four holes are needed, one 
adjacent to mixer No. 3 to allow the 
injection to be fed through from the 
VFO and three adjacent to mixer No. 1 . 
One is for injection from the VFO, one 
for the 220 pF coupling capacitor lead 
from the RF stage to the mixer grid 
and another right in the corner to allow 
the coax cable through from the aerial 
input socket to the aerial attenuator. 

PARTITION HOLES 

The partition between the crystal 
oscillator-harmonic generator and the 
0-32 Mc/s low-pass filter should have 
one hole for the connection between 
these sections. A hole in each partition 
between filter sections and another 
between the filter and mixer No. 3, 
allow the leads to follow through from 
the harmonic generator to the mixer. 

Another hole is also required in one 
side of the chassis, in the corner actu¬ 
ally, nearest the second 37.5 Mc/s 
amplifier valve. The output coax, cable 
is passed through here. The partitions 
may now be screwed firmly into position. 

The valve sockets should be mounted 
next. They should be oriented so that 
the shortest possible leads may be used. 
The correct orientations are shown in 
the photograph. The crystal socket may 
be mounted at the same time. 

The feed-through capacitors may be 
secured now. The type of capacitor used 
will depend on whether the chassis is of 



L4 


L5 


L6 


LI 68 turns, tapped at 7 turns from bottom, 24 SWG En. on ferrite toroid, 
ljin OD, Q1 material. 

L2 90 turns, tapped at 10 turns from bottom, 30 SWG En., close wound 
on jin dia. former. 

L3 30 turns, tapped at 4 turns from bottom, 22 SWG En., close wound 
on iin dia. former. 

15 turns, tapped at 2 turns from bottom, 24 SWG En., or TC, wound 

16 TPI, on 1 in dia. former. 

7 turns, tapped at 1 turn from bottom, 24 SWG En., or TC, wound 
16TPI, on 4in dia. former. 

16 turns, 30 SWG En., close wound on 7 mm former. (No slug). 

L7 & L9 18 turns, 30 SWG En., close wound on 7mm slug tuned former. 
L8 32 turns, 30 SWG En., close wound on 7mm slug tuned former. 

L10 5 turns, tapped at 1 turn from bottom, 18 SWG TC, wound "on air" 
7/16in dia. x 2 in long. (See text). 

L11 Same as T5 & T6 but with only one winding. 

LI2 41 turns, 30 SWG En., close wound on 7 mm former. (No slug). 

Tl, T2, T3 & T4. 

12 turns, 22 SWG En. on prim. & sec., close wound on 8mm slug tuned 
formers, with 11/32in spacing between windings at closest, and mounted 
in iin x |in square cans. One slug fixed midway between windings and 
one adjustable slug at each end. 

OR: Same turns and spacing on 7mm slug tuned formers. 

Tl, 10 pF NPO across prim, and 12 pF NPO across sec. 

T2 & T3, 12 pF NPO across prim, and sec. 

T4. 12 pF NPO across prim, and 2.2 pF NPO across sec. 

T5 & T6. 

61 turns, 18 SWG En. on prim, and sec., close wound on 8mm slug tuned 
formers, with iin spacing between windings at closest, and mounted in 
4in x |in square cans. 

OR: 7 turns on 7mm slug tuned formers. 

47 pF Styroseals across all windings. 

Note:—If "Torkrite" formers are used, they may be treated as 8mm. 


aluminium or other metal. If it is 
aluminium, then the screw type will have 
to be used. On the other hand, they 
would be solder types, which are really 
the better proposition. 

Care should be exercised in the pro¬ 
cess of soldering the feed-through 
capacitors into position. The hole in the 
chassis should be tinned first and the 
chassis at this point should also be 
heated up by applying the iron for a 
while. The capacitor is then dropped 
through the hole and soldered as quickly 
as possible to avoid damage by over¬ 
heating. It is a good idea to hold the 
centre lead of the capacitor with a pair 
of pliers while this is done. Continue to 
hold the lead to hasten the cooling 
process. 

When mounting the 37.5 and 40 
Mc/s transformers, make sure that they 
are fixed siich that grid and plate leads 
are as short as possible. Input and out¬ 
puts should follow in logical sequence. 
Solder lugs may also be screwed down 
in the appropriate positions at the same 
time. 

L7, L 8 and L9 should be fixed with 
the respective capacitors, but do not 
wire them into any of the circuit before 
the alignment has been completed. Leads 
going each way from L 8 should how¬ 
ever, be soldered on and cut to length 
so that they are near to but not touching 
the respective lugs on L7 and L9. 

Tagstrips may be mounted in the 
following positions: 2 -tag above the 
chassis and near the .01 mF mica 
capacitor; 3-tag each, between the RF 
valve and first mixer; adjacent to the 
first mixer; adjacent to the first and sec¬ 


ond 37.5 Mc/s transformers; and 5-tag 
adjacent to the second mixer. 

Before proceeding further with the 
assembly, part of the wiring may be 
done while the unit is light and easy to 
handle. The first mixer, 40 Mc/s band¬ 
pass filter, second mixer, the two 37.5 
Mc/s amplifiers and the third mixer may 
be done first. 

Since the photographs were taken, we 
have neutralised the 37.5 Mc/s amplifiers 
in the screen circuit. This means that 
there are some extra components not 
seen in the photograph. It is a good idea 


MUMETAL CASED TRANSFORMER 
TYPE 130M 

(SINGLE HOLE MOUNTING) 



MULTIPLE IMPEDANCE 

50 ohms—200/600 ohms 
50 ohms—42K ohms 
200/600 ohms—42K ohms 

ZEPHYR PRODUCTS PTY. LTD. 

58 HIGH STREET, GLEN IRIS, 
VICTORIA. S.E.6. BL1300. 
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Inside view of a 

TV Receiver ... 


(as seen through the eyes of a viewer who is 
content with only the best in sound quality) 


Continuous research and development 
work in the speaker laboratories of MSP 
produces a continuous flow of gains in 
performance. Constant analysis of the 
best designs produced abroad sets the 
reference level. 

Behind the MSP label is a rich back¬ 
ground of ideas and experience. A full 
range of models for every purpose en¬ 
sures correct acoustical match to every 
cabinet and electrical match to each 
type of output. 




AVAILABLE IN 
ALL STATES 
FROM LEADING 
RADIO PARTS 
DISTRIBUTORS 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD., 47 YORK STREET, SYDNEY. TELEPHONE: 20233 
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c oils are shown with an alternative method of coil shorting given, as well 
as an optional ''wide band" position. 


to put the .0012 mF capacitor across 
the valve socket, so that it may afford 
a measure of shielding between input and 
output. 

This may be followed by the crystal 
oscillator and harmonic generator. With 
one exception, return all earth leads to 
a common point. This will help in the 
reduction of harmonic radiation. The 
exception is the .1 by-pass capacitor from 
the HT feed-through capacitor. This may 
be se^n in the photograph, and it is 
earthed to a lug screwed to the partition 
near L8 and close to the base plate. 

MODIFIED WIRING 

We used a trimmer for frequency 
adjustment which needed a special 
bracket for mounting. As mentioned 
before, a Philips or similar type will be 
satisfactory. Due to the type of crystal 
which we used on the photographed 
model, the wiring and components are 
crowded at one end of the compartment. 
This should be avoided if possible. L6 
should be mounted in a position where 
the leads may be kept short. 

The HT and filament wiring above 
the chassis may receive attention at this 
stage. We ran the leads in ordinary 
hookup wire and slipped them through 
a piece of PVC sleeving. This was 
anchored to the chassis at intervals under 
solder lugs. The .01 mF by-pass above 
the chassis and on the HT feed through 
capacitor to the crystal oscillator— 
harmonic generator, is a mica type SM. 
The earth lug for it may be located 
under a convenient screw close by. 

The wiring of the VFO calls for little 
comment. One point which comes to 
mind is the location of components so 
that the injection leads to the two mixers 
may be as short as possible. 

The assembly and wiring of the RF 
amplifier must be done in logical order 
to avoid unnecessary problems. All main 
components, such as the valve socket, 
coils and band-switch should be definitely 
located. When this is done, they should 
all be removed again except the valve 
socket. 

All capacitors and resistors which are 
to be wired directly to and around the 
valve socket, should be added first. Due 
regard for the coils and switch should be 
exercised, making sure that no fouling 
takes place when these are assembled. 
The components in the plate circuit 
should present no problem. 

RF STAGE WIRING 

Before the bank-switch is placed in 
position, leads and components which 
may be soldered to it should be installed. 
This applies particularly to the three 
series capacitors, the two leads where 
series capacitors are not used and other 
leads which would otherwise be awkward 
to get at after assembly. 

With the switch in position, the coils 
may be assembled and wired. The coils 
should be oriented so that the associ¬ 
ated leads are as short as possible. The 
toroid and aerial attenuator are almost 
all that is left to be fixed and wired in. 

There are three .1 mF by-pass 
capacitors in this section of the chassis 
which have not been mentioned. A paper 
unit is wired from the HT feed-through 
capacitor and is earthed into the corner 
between the side of the chassis and the 
partition. This connection should be 
made on the skirt and close to the base 
plate. A .1 mF “Redcap” is taken from 
the filament feed through capacitor to 
the same earth position. Another “Red- 
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cap” .1 mF is used to by-pass the fila¬ 
ment pin of the VFO. 

A partition of tinplate was found desir¬ 
able, from the RF valve socket to the 
previously mentioned corner. This helped 
to reduce 1 Mc/s harmonic breakthrough 
in the range, 8 to 16 Mc/s. The shield 
should be bonded to the earth point used 
for the two .1 mF capacitors. In addit¬ 
ion, it must also be soldered to the 
chassis or a lug about kin from the 
valve socket. Instead of tinplate, a piece 
of brass, copper or plated steel may be 
used. 

Power supply requirements for the 
unit are 6.3 volts at 2.55 amps and 150 
volts at approximately 55 milliamps. 
There is no point in exceeding 150 volts 
as this only results in more of every¬ 
thing, current, heat and output. The first 
two are undesirable and the extra output 
should not be necessary anyway. If the 
power is to be supplied from a higher 
voltage source then a suitable dropping 
resistor should be used. 

The only job left to do before the 
unit is operational, is that of alignment 
and adjustment generally. The equip¬ 
ment necessary is a grid dip oscillator, 
a sweep and marker generator, capable 
of covering the 37.5 and 40 Me Band- 
Pass Filters, a signal generator and a 
CRO. In addition, a receiver covering 
the range, 2 to 3 Me is needed as a 
tunable IF with which to complete the 
adjustments. 

To act more or less as a guide, this 
is the type of equipment which we have 
used for this task in the past. The GDO 
is a home-made one, fairly accurately 



It is important that all transformer 
connections be made as indicated . 
The leads from the windings should 
be terminated on the base in such a 
manner as to make for short exter¬ 
nal leads. 


calibrated, and covers a range from 1.8 
to 160 Me. The sweep generator is sub¬ 
stantially that as described in “R. TV & 
H.” for March, 1957. The signal gen¬ 
erator is a rather old model made by 
Philips, and covers from 100 Kc to 24 
Me. The original attenuator has been 
dispensed with and a Marconi unit sub¬ 
stituted. The CRO is home-made and 
has a band-width of about 1 Me. 

In order to make the sweep generator 
cover the 40 Me filter with a little to 
spare, it was necessary to unscrew the 
slug in the 30 Me coil. By this simple 
means, no difficulty was encountered in 
reaching 42 Me or so at the top end of 
the sweep. This also allowed the devia¬ 
tion to be reduced, as the full amount is 
not necessary. In fact, it is a good idea 
to use only the amount of deviation 
which is needed to cover the pass-band. 

ALIGNMENT 

All circuits which may be adjusted 
under passive conditions, using the GDO, 
may be disposed of in fairly short order. 
Although it is not really necessary, the 
grid coils of the RF amplifier may be 
'‘dipped” to see that they do, in fact, 
cover the range required, with prefer¬ 
ably some overlap. 

The Band 1 coil may present a prob¬ 
lem if the GDO does not go below 1 
Me. It is also difficult to couple info 
also by virtue of the toroidal construc¬ 
tion. However, it may be done by put¬ 
ting a loop through the ring and so form 
a coupling link to the GDO. Alterna¬ 
tively, a loop may be introduced into the 
aerial input. The range should check 
from 1 Me to somewhat below 500 Kc. 

By selecting each coil in turn with the 
“RF Range” switch, the coverage may 
be readily defermined. The Aerial At¬ 
tenuator should be left out of circuit for 
all these coil checks. This is only a 
preliminary check as all coils may be 
checked again under working conditions 
when the unit is in operation. 

In order to make final adjustment 
easier under working conditions, the 
VFO may be adjusted quite closely to 
give correct coverage, with the GDO. 
With the tuning capacitor fully meshed, 
the air wound coil should dip at 40 Me 
and at 70 Me with the capacitor fully 
open. The trimmer is adjusted to satisfy 
the high frequency end and the coil must 
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Exciting News from Tandberg ■. 

A brand-new ADVANCED Model 


at a remarkably LOW PRICE... 



MODEL 7 

3-Speed, 4-Track 

COMPLETE STEREO 
MUSIC SYSTEM 


for only 

£I98 / 9 / o 

(RETAIL PRICE) 


Designed particularly 
for those who demand 
TANDBERG quality, 
performance and versatility 
in a self-contained, complete 
stereo music system. 


Features include: 


• 2 Matched Loudspeakers 

• Extension-speaker Jacks 

• 2 Power Amplifiers 

• 2 Pre-amplifiers 
9 Pause Control 

© Free-position Tape Load 

• Cross-talk Rejection: Better than 60 dB 

• Frequency Response: 30-20,000 c/s at 7\ i.p.s. 

• Speed Tolerances: rb 2% absolute tolerance 

• Output at max. recording level: 3W at each channel 

• Bass Switch: Bass can be increased for playback (8 dB at 70 c/s) 

• 2 Microphones, Cables and Carrying Case supplied, . . . and 

Many other features consistent with TANDBERG’s proven excellence in design and craftsmanship. 


This addition to the TANDBF.RCi 
family is available with 4-track, 
sound-on-sound, track-adding and 
source-monitor facilities. Frequency 
response is unsurpassed, and wow- 
and-llutler virtually non-existent. 
Yes. this is another fine example 
of TANDBF.RCi leadership in 
“Belter, cleaner. more natural 
sound.** Ask your Hi-Fi Dealer for 
a free demonstration. 


INTERSTATE' DISTRIBUTORS: 

NEW SOUTH WALES: Audio Engineers Pty. Ltd.. 422 Kent st . Sydney 

TELEPHONE 29-6731 

SOUTH AUSTRALIA: ElLCO SALES 233 Rundle Street. Adelaide ♦,* . . » 

TELEPHONE 8 1259 

QUEENSLAND: SYDNEY G. Hughes. 154-158 Arthur St.. New Farm. Brisbane 

telephone 58-1014 

WESTERN AUSTRALIA: Athol M. Hill. S42 Hay street. Perth 

TELEPHONE 21-7861 

TASMANIA: K. W. McCULLOCH PTY. Ltd 109 York Street. Launceston . . . 

TELEPHONE 2 5 322 

Australian National Distributors .• 

gm 0 Telephones: 63 8166, 63 821 1 

Simon Gray Pty. Ltd . 28 Elizabeth Street MELBOURNE, Vic. 
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be compressed or expanded at the low 
frequency end. It will be necessary to 
go back and forth until the correct cover¬ 
age is realised. 

The two end circuits of the 0-32 Me 
Low-Pass Filter are dipped to 40 Me by 
adjusting the slugs. Then the middle 
circuit is dipped to 25 Me in the same 
manner. Care should be taken not to 
bring the GDp any closer than is neces¬ 
sary to get a reading as this is the only 
means used here and the best possible 
accuracy should be aimed at. When the 
filter sections are adjusted, they may be 
wired into circuit, as they should have 
been left isolated as pointed out pre¬ 
viously. 

VOLTAGE CHECKS 

After the usual checks for a new piece 
of equipment, power may now be ap¬ 
plied and preliminary voltage checks 
may be made to make sure that all is in 
order. The 37.5 and 40 Me channels 
are now ready to be aligned. Before do¬ 
ing so, make sure that the 6BL8 and 
6 AM6 valves are removed from their 
sockets. As the 37.5 Me channel is 
somewhat easier to adjust,. we suggest 
that it be done first. 

The detector leading to the input of 
the CRO is attached to the 220 pF 
capacitor, at the output of the second 
mixer. The sweep generator output is 
fed to pin 2 of V8 and the slugs of T6 
are adjusted to 37.5 Me, as indicated 
by the marker generator. The sweep is 
then applied to pin 2 of V7 and the 
process is repeated on T5. Finally, the 
sweep is fed into pin 7 of V6 and Lll 
is adjusted to frequency. Care should 
be taken to see that the pass band shape 
is symmetrical about the centre fre¬ 
quency. 

The marker generator may now be 
used to check the 3db bandwidth of the 
complete channel. Ideally, it should be 
300 Kc wide at this point, but if it is 
anywhere between 200 and 350 Kc it 
will be quite all right in practice. If 
the bandwidth is too narrow, the “Mega¬ 
cycles’* tuning will be sharp and there 
will also be less tolerance available for 
VFO drift and mis-setting. Do not worry 
if the “nose” of the pass-band is not flat. 
Provided that it assumes a blunt shape, 
it will be in order. 

PASS BAND SHAPE 

Before alignment of the 40 Me band¬ 
pass filter is attempted, it should be 
mentioned that quite a bit of patience 
may be necessary before a pass band 
that is “just right,” is obtained. We feel 
that we should make this point, as the 
alignment of eight tuned circuits is not 
an easy matter, even with sweep equip¬ 
ment. 

To align the 40 Me channel, the 
detector for the CRO is left in the same 
position, on the output of the second 
mixer. Lift the 390 ohm resistor from 
T4 and feed the sweep generator into 
this point, via a 3.3 pF capacitor. With 
the marker on 40 Me, adjust T4 until it 
is symmetrical about the centre fre¬ 
quency. In case you were wondering, we 
used the second harmonic from our 
signal generator for the markers. 

Replace the 390 ohm resistor and lift 
the corresponding one on T3. With the 
sweep fed into the primary of T3, the 
slug in the primary of T4 will need to 
be retouched and the two slugs of T3 
should be adjusted to approximate the 
required shape. This process is repeated 
for T2. 

The sweep is now fed into pin 7 of 


V2, without the 3.3 pF capacitor. The 
primary of T2 is retouched and the two 
slugs of T1 are adjusted for the best 
pass-band shape. At this stage, the proper 
pass-band shape may be pursued. Try 
retouching all slugs slightly in order to 
gain some idea of the effect of each 
individual one. When this is done, adjust¬ 
ment should be continued and it may 
even be necessary to shift one or more 
slugs quite a bit in order to achieve the 
desired result. 

During this process, as well as watch¬ 
ing the top shape, make sure that the 
skirts are not being ruined in the pro¬ 
cess! When this point is satisfied, and a 
slight three-topped ripple appears, then 
the battle is more than likely at an end. 

The band-width at the 3db points 
should be checked now. If it is between 
1.2 and 1.3 Me, then it may be consid¬ 
ered as completed. If it is still too 
narrow, some careful and judicious ad¬ 
justment of a couple of the slugs should 
correct matters. This broadening of the 
pass band will reduce the gain a little 
and the ripples on the top may become 
somewhat more pronounced but this 
should be in order. 

One point which should,not be over¬ 
looked is the fact that in the alignment 
of either channel there may be some 
interaction between T4 and T6. When 
one is being adjusted for the first time, 
it may be found that the other is on 
nearly the same frequency. This can 
result in an absorption effect, and the 
offending circuit should be tuned out of 
harm’s way for the time being. When 
both channels are properly adjusted, no 
such trouble is experienced. 

FINAL TRANSFORMER 

With this effect in mind, it is just as 
well to re-check the last transformer of 
each channel, to be sure that they are 
properly adjusted. The biggest part of 
the alignment is now finished. The VFO 
is ready to be adjusted finally and the 
dial may be calibrated in terms of mega¬ 
cycles. 

To carry out this operation, it is 
necessary to feed the output of the 
second mixer into the aerial terminal of 
a receiver capable of being tuned from 
2 to 3 Me. Before going further, it may 
be worth while to point out again that 
the tunable IF actually tunes backwards. 
This means that we start at 3 Me and 
tune to 2 Me, in order to tune from a 
lower to a higher frequency. 

Firstly, the 3 Me point of the tunable 
IF must be accurately determined. This 
may be done with a good signal gener¬ 
ator or a frequency meter. Failing this, 
remove the shield from the 1 Me crystal 
oscillator valve and wrap a few turns 
of hookup wire around it. Feed the other 
end of the wire into the aerial terminal 
and tune to the third harmonic. Leave 
the receiver tuned to 3 Me and feed the 
output of the front end into the aerial 
terminal as mentioned before. 

With the piece of hookup wire already 
wrapped around the crystal oscillator 
valve, place the other end near the aerial 
input of the RF stage. The “megacycles” 
dial is now rotated around the low fre¬ 
quency end and a “swish” should be 
heard, or the “S” meter if fitted, will 
give a reading. 

In order to establish which megacycle 
point is which, the idea of finding WWV 
on 5 Me for a start, is perhaps as good 
as any. On the assumption that this 
operation is being carried out at night, 
then WWV should be audible. Some 
aerial will be needed and RF Range 3 
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TUBULAR EXTENSION 
SPEAKER 

For use with Transistor Radios 
this speaker gives your transistor 
Tonal qualities of a cabinet 
Radio for just— 
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JUNIOR MIKE AND 
LOUDSPEAKER 

The ideaf children's 
gift which will give 
entertainment as well 
as education, it 
is battery-opera¬ 
ted and has a 
50ft. extension, 
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Centre Focussing Prismatic 
Binoculars at prices ranging 
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GENUINE 


Frequency Response 

Loading 

Output 


30-1 2,000 c.p.s. 

1 Meg., lOOpF. 
250 mv/cm/sec. 


RONETTE 105 


STEREO CARTRIDGE 

Fitted with Diamond 
Stereo/L.P. Stylus 


USUALLY 

£ 6 / 12 /- 


£< 4 / 12/6 


(SAVE £1-19-6) 


POST 


FREE 


mxi 

REVERBERATION UNIT 


GENERAL ACCESSORIES PTY. LTD. 


N.S.W.: 100 Clarence St.,Sydney. Phone: BX445I. 

443 Concord Rd., Concord West. Phone: 73 0211. 

86-88 Bathurst Rd., Orange. Phone: 2055. 

Pirie St., Fyshwick, Canberra. Phone: 9 0035. 

VIC.: 153 Sturt St., Sputh Melbourne. Phone: 690 000. 
SOUTH AUST.: 55 Flinders St., Adelaide. Phone: 8 5317 


Q'LAND: 50 Little Edward St., Brisbane. Phone: 2 3093. 

N. Q'LAND: Cnr. Ingham Rd. & Echlin St., Townsville. 
Phone: 6061. 

WEST AUST.: 437 Murray St., Perth. Phone: 21 2501. 
TASMANIA: Home Crafts Pty. Ltd., Hobart, Launceston, 
Burnie. 


“PIPGRAS” HOLE PUNCHES 

'PIPGRAS'' Hole Punches are made from Alloy Tool Steel, and cut 
clean and accurate holes in sheet metal. They make a smooth, perfect 
hole without reaming or Piling. 

SCREW TYPE, ROUND 

Supplied with "UNBRAKO ' High Tensile Socket Screws and Wrenches. 
Cut holes in sheet metal up to 18 gauge. 


TYPE 

NOMINAL 

ACTUAL 

WATER PIPE 

PILOT 

PRICE 

NO. 

SIZE 

SIZE 

SIZE (l.D.) 

DRILL SIZE 

EACH 

32.S 

!6in 

0.507in 

— 

!4in 

21/8 

40.S 

%in 

0.618in 

Viin 

5/16in 

21/8 

48.S 

%in 

0.742in 

%in 

5/16in 

28/- 

56.S 

/sin 

0.884in 

16 in 

%in 

38/- 

64.S 

1 in 

1.008in 

— 

%in 

41/- 

72.S 

1 V&in 

1.133in 

%in 

%in 

45/4 

76.S 

1 3/16in 

1.172in 

— 

%in 

45/4 

80.S 

1 !4in 

1.258in 

— 

%in 

49/8 

88.S 

1 %in 

1.382in 

1 in 

7/16in 

59/8 


With Heat Treated, High Tensile Steel Hex. Head Bolt and Nut. 
Cut holes in sheet metal up to 16 gauge. 


96.S 

1 !6in 

1.512in 

— 

9/16in 

66/8 

112.S 

l 3 /4in 

1.762in 

I'/dn 

9/16in 

76/- 

128.S 

2in 

2.014in 

1 16in 

9/16in 

83/4 


SPECIFICATIONS 

Input or Driver Impedance: 

2100 ohms nom. at 100 cps (Open 
Laminations). 

D.C. Resistance: 275 ohms. 

Output or Pickup Impedance: 

2300 ohms nom. at 1000 cps 
(Closed Laminations). 

D.C. Resistance: 275 ohms. 

Tolerance: at 25°C.— 

Impedance: H-10% 

D.C. Resistance: -f — 15% 
Frequency Response: 

+ — 3 db 200-4500 cps. 
Sensitivity Test- 
Signal Source: 

(a) 1000 cps warbled + — 200 
cps at 8 cps rate. 

(b) Scan manually 950-1050 cps 
mean frequency. 


Input: Constant current 2.0 mA 
(19 mA max.). 

Output: 2.7 mV r.m.s. + — 2.0 
db mean voltage (20 mV max.). 
Reverberation Time: 

2.0 seconds approx, at 300 cps. 
Delay Time: 

Long Spring .037 sec. nom. 

Short Spring .029 sec. nom. 

NOTE: Delay time difference between 
long and short spring: — 

No more than .0134 sec. 

No less than .0026 sec. 

Physical Dimensions: 

Length.8 1-8” 

Width.3in. 

Height. 2 7-16in. 

Weight.12ozs. 


£13/16/- 











































should be selected and the RF Tuning 
should be peaked, as the dial is rotated, 
until the familiar signal of WWV is 
heard. 

With the 5 Me point identified, select 
RF Range 4 and tune the dial toward 
tne high frequency end and carefully 
count off the crystal harmonics, until 10 
Me is reached. By peaking the RF Tun¬ 
ing again, WWV should be heard again. 
A beat may be heard between the crystal 
harmonic and WWV but this may be ig¬ 
nored for the present. 

With the points from 5 to 10 Me 
established, the remaining calibrations 
below 5 Me should be made again. This 
may be done by carefully counting the 
crystal harmonics back from 5. The 
harmonics will become quite strong at 
this end. When 1 Me has been estab¬ 
lished* the tunable IF should be set to 

2 Me and the megacycles dial should be 
tuned lower until the 1 Me point is estab¬ 
lished at this end of the dial. Tuning 
the IF toward 3 Me results in effectively 
tuning the whole system below 1 Me. 

At this point, the 0 Me point will be 
established on the “megacycles” dial. If 
there is still quite a bit of travel to go, 
then the VFO coil should be reduced in 
inductance, until the point is moved al¬ 
most to the end of the dial scale. If, 
on the other hand, the 0 Me point can¬ 
not be reached, then the coil inductance 
should be increased to establish the cor¬ 
rect position on the dial. 

The tunable IF should be returned to 

3 Me to continue the calibrations. The 
act of changing the inductance of the 
VFO coil will upset to some extent, the 
calibrations up to 10 Me and these 
should be checked again. The same pro¬ 
cedure as previously adopted is used to 
carry on above the 10 Me point. Listen 
carefully and log each point as a har¬ 
monic is heard. Provided conditions 
are right, WWV should be heard on 15 
Me which gives another positive identi- 
cation. 

Above 15 Me there is little to check 
against and it would be wise to check 
each point for identification by feeding 
in a signal from a well-calibrated gen¬ 
erator. Once the 20 Me point is passed, 
it may be necessary to feed the wire 
from the crystal oscillator valve directly 
info the aerial input socket. 

ADJUSTING I MC CRYSTAL 

All points should be identified up to 
29 Me. This point should occur at al¬ 
most the end of the dial travel. It should 
be adjusted by use of the trimmer across 
the VFO coil. Unfortunately, as is al¬ 
ways the case with this type of align¬ 
ment, the low frequency end must be 
checked and should be readjusted if 
necessary. This process must be repeat¬ 
ed until the correct coverage is achieved. 

To bring the 1 Me crystal to fre¬ 
quency, perhaps the most convenient 
method is to tune in WWV, on 5, 10 or 
15 Me. If there is too much signal, it 
may drown the 1 Me harmonic. In 
this event, only a short aerial should be 
used. This should be arranged so that 
a beat can be heard between WWV and 
the crystal harmonic. The 30 pF trim¬ 
mer is adjusted to bring the crystal to 
zero beat with WWV. 

This completes the process of align¬ 
ment of the Front End and it may now 
be used in association with any tunable 
IF which covers the range of 3 to 2 Me. 

It should be noted that all the Front 
End does is to convert all signals be¬ 



This circuit shows the ,01 mF cap¬ 
acitor which was omitted from the 
main circuit diagram. Suggested 
modifications to the plate load for 
more uniform gain are also shown. 

tween about 500 Kc and 30 Me into a 
range of 2 to 3 Me, without any de¬ 
terioration in the stability of the signals. 
The sensitivity and signal-to-noise ratio, 
IF breakthrough and cross modulation 
are also influenced by this latter part of 
the receiving system. These points are 
vital but many requirements of a good 
receiver are necessarily a function of the 
rest of the system, from the tunable 
IF onwards. 

The facilities available in this part of 
the receiver will be largely dictated by 
the requirements of the individual. The 
amount and quality of audio can be met 
quite readily and needs no further com¬ 
ment. The type of noise limiter will be 
governed to some extent by the need to 
handle a wide variety of signal modes. 

TUNABLE IF REQUIREMENTS 

Detectors to resolve AM, SSB, CW, 
etc., may also be wanted. This also 
brings up the question of a BFO; will 
it be self excited or crystal controlled? 
The AGC design will depend on how 
some of these questions are answered. 

Perhaps the most important question 
on this part of the receiver is that of 
selectivity and how it is to be obtained. 
Once again, the selectivity needed will be 
dictated by the mode of signals to be 
handled. Just how this selectivity is to 
be obtained, depends upon individual 
preferences and the cost to be met. 

The dial must be of the highest grade 
mechanically and should have a high 
tuning ratio. In order to make best 
use of the dial, the tunable ranee should 
cover the full scale. A 100 Kc crystal 
calibrating oscillator may also be pro¬ 
vided, and this presents no problem. 

As mentioned earlier, we are still 
investigating ways and means of improv¬ 
ing the unit generally. The plate load 
of the RF Amplifier has received further 
attention, as it was considered that there 
was room for improvement. 

The 2.2K ohm load, as may be 
expected, exhibited a gradual roll-off as 
the higher frequencies were approached. 
Some “shunt” peaking was tried first. 
The former plate load was replaced by 
a resistor of 180 ohms, in series with 
a small inductor. This was a big step 
forward, as the high frequency response 
was lifted to a satisfactory level. 

From 7 Me or so, the response was 
substantially flat to 30 Me, but a serious 
fall-off at the low frequency end left 
the scheme with quite a bit to be 
desired. The arrangement shown in 


Fig. 3 proved to be the way out and 
the results were very encouraging indeed. 

Measurements revealed that the fre¬ 
quency response was almost constant, 
within a few db, from 1 to 30 Me, a 
very satisfactory state of affairs. This 
means that the unit may be used in 
conjunction with an “S” Meter that has 
a meaning! The gain of the RF stage, 
measured at 15 Me, is now 26 db. 

We also made a measurement of the 
overall gain of the front end, as fed 
into the aerial terminal of a following 
receiver and this turned out to be 18 db. 
The method of feed involves a mismatch 
which has already been referred to and 
the gain would be somewhat higher if 
a proper coupling arrangement was 
adopted. 

TYPICAL FIGURES 

It is with some trepidation that we 
give sensitivity figures. As low signal 
levels are involved, we cannot be sur$ 
that our signal generator is telling the 
truth. The writer’s personal signal gen¬ 
erator is an old model Philips, with a 
Marconi attenuator. For what it is worth, 
this is what we came up with. For AM 
signals, modulated 30 per cent, band¬ 
width 6 Kc, 3 uV for 15 db signal-to- 
noise ratio. For CW and SSB signals, 
bandwidth 3 Kc, 1 uV for 20 db signal- 
to-noise ratio. 

The changes mean that there are some 
changes to the parts list. The 2.2K 
resistor is deleted. Add the 330 ohm 
resistor, 12 pF ceramic NPO capa¬ 
citor and 7mm former for L12. The 
.01 mF plastic capacitor, at the junction 
of the 470, 330 and 33K resistors, which 
was omitted from the original circuit, 
should also be added to the parts list. 
This addition is also shown in Fig. 3. 

This completes the report on our 
investigations thus far, into this most 
fascinating front end. It is hoped to 
give further reports on future progress 
as this reaches fruition. 
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electric lamp up or down . . . from 
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THE ONLY SPECIALISED TAPE-RECORDER CENTRES 


lAPEMCS 

• SYDNEY • MELBOURNE • BRISBANE 


OFFICIAL 


GRUIIDIG 


DISTRIBUTORS 

TapeTronics have been granted 
the exclusive franchise for 
GRUNDIG — recognised as the 
quality leaders in tape-recorders 
the world over. 

GRUNDIG make models for every 
purpose, for every personal need, 
from compact transistor battery 
models to professional-standard 
multi-purpose machines — and 
superb stereo instruments. 

For business use, too, GRUNDIG 
is a world leader, with the 
“Stenorette” dictation and busi¬ 
ness efficiency systems . . . pro¬ 
viding equipment to suit all 
commercial purposes. 



ULTRA-MODERN 
SELECTION LOUNGES 

In luxurious showrooms you can select 
and audition at your leisure, aided in your 
choice by fully experienced demonstrators who 
can assess your requirements and show you how 
to obtain maximum satisfaction and value. 

In Brisbane, TapeTronics' demonstration lounge 
is now in operation at 235 Edward Street. 

In Melbourne, the ultra-modern showroom opens 
on 1st August at 366 Bourke Street. 

in Sydney, TapeTronics are at 443 Kent Street 
(south from Market Street). Temporary showroom 
is on the first floor, pending completion of 
Sydney's most comprehensive tape lounge on 
street level. 

TRADE-INS ACCEPTED . . . TERMS AVAILABLE 

ONLY AUTHORISED SERVICE 
GRUNDIfi SERVICE CENTRE 

The TapeTronics organisation has built 
up an expert Service Division to back the 
Grundig franchise. Grundig-trained 
technicians carry out routine maintenance 
or repairs . . . make sure that Grundig 
efficiency is always at its peak. Full stocks 
of parts are always on hand.- 
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WILL WELCOME SYDNEY: 

YOUR CALL 443 Kent Street. BX 1275, BX 1276 
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MELBOURNE: 

366 Bourke Street. 67 1197 


BRISBANE: 

235 Edward Street. 2 3246 
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The World’s finest 


. 


RECORDERS 




Pioneers of the industry, GRUNDIG are the 
world’s largest manufacturers of tape recorders, 
with a reputation for unequalled quality and 
reliability that is world-wide. 

The finest precision workmanship, fidelity of 


reproduction, and advanced features are charac¬ 
teristic of all GRUNDIG models. From small 
transistorised battery-operated models to magni¬ 
ficent stereo instruments, there is a GRUNDIG 
model to meet your needs. 


TK1 Transistor 

Twin-Track 




TK23 4-Track 



TK18 with “Magic Ear” 


This compact battery-operated light¬ 
weight machine has many “big 
model” features. You can monitor 
while recording . . . magic eye record¬ 
ing level indicator . . . constant tape 
speed 3% i.p.s. . . . double-play tape 
runs 2 x 22 minutes . . . microphone, 
radio and gram inputs . . . radio, 
extension amplifier, and . extension 
speaker outputs . . . and many other 
features. Retail price: 49 gns. (Power- 
pack for mains operation ... 16 gns.) 


A quality machine, with excellent 
sound reproduction. Frequency 
response—40/14,000 c.p.s. Provides 6 
hours’ entertainment on 5%" spools 
. . . automatic stop at tape ends . . . 
Features include—input mixing, super¬ 
imposition, monitoring while record¬ 
ing, digital position indicator, two 
input level controls, temporary stop, 
tape joining channel, etc. Outstanding 
value at 99 gns. 


This new Grundig model features the 
exclusive “Magic Ear” automatic 
recording level control. Even the 
novice can make perfect recordings 
every time . . . “Magic Ear” retains 
the correct recording level so that 
everything from a whisper to a brass 
band is recorded perfectly and 
without distortion. 

Output: 2.5 watts . . . frequency 
response: 40/12,000 c.p.s. Grundig 
quality throughout ... 79 gns. 



With tape speeds of l 7 /e, 33/4 and 
7 V 2 i.p.s., a frequency response from 
40/18,000 c.p.s., and 2.5 watts output, 
TK 40 can give professional recording 
and reproduction. Total running time 
can be 16 hours on 7" spools. 
Monitoring, mixing, superimposition 
and other facilities are provided . . . 
position indicator with press-button 
re-set, press-button tape-cleaner are 
among the quality features. 169 gns. 


TK 41— is the half-track version of 
the above machine, with 7 watts 
output—suitable for schools, halls, 
functions, etc. 169 gns. 


TK46 4-Track 

Stereo and Mono 



Perfection is the only way to describe 
this masterpiece tape-recorder. Suit¬ 
able for all forms of stereo or mono 
operation, it incorporates every facility 
you could possibly require. Speeds 
of l 7/ 8, 3 3 4 and 7V2 i.p.s., twin 

amplifiers each of 3 watts output, 
twin loudspeakers, frequency response 
of 40/18,000 c.p.s., and separate 4- 
track heads for recording and play¬ 
back—these make the TK 46 the 
Hi-Fi connoisseur’s instrument . . . 
at 240 gns. 


(GRUflPIG) 

ONLY AT TAPETRONICS 

You are most cordially invited to 
inspect the Grundig range at Tape- 
Tronics demonstration lounges in 
Sydney, Melbourne and Brisbane. 
Quality instruments such as these, 
with such features and versatility, 
are worthy of a detailed examina¬ 
tion. 

TapeTronics staff are Grundig 
specialists . . . they can efficiently 
show you how Grundig quality can 
meet your requirements in any 
price range. 



• W'-’sV <t*. 

SYDNEY 

443 Kent Street 
BX 1275 BX 1276 


THE GRUNDIG SPECIALISTS 

MELBOURNE BRISBANE 

366 Bourke Street Rowe's Building 

67 1197 235 Edward Street. 2 3246 
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ANNOUNCING A 
BRILLIANT NEW 

TRANSCRIPTION 

TURNTABLE 



ABRIDGED 

SPECIFICATION 


• Push-button “on/off” switch, 
also controls drive engagement. 

• Neon pilot light. • Speeds: 

Continuously variable with 
click-in positions for four 
standard speeds. Motor: 4-pole 
constant velocity type. Turn¬ 
table: 8 lb. die cast non¬ 
magnetic type, with steel 
centre spindle running in a 
sintered bronze bush. Speed 
constancy: Less than 1% 

change for up to 13% change 
of supply voltage. Wow and 
flutter: Less than 0.2%. Rumble 
and hum: Negligible. Size: 13 
x 14V2 ins. Finish: White ena¬ 
mel. Retail Price: £40. 


This handsome new transcription unit has been specially developed for 
Hi-Fi enthusiasts who wish to use a transcription arm of their own choice. 
The “88” solid-mounts to the motor board to eliminate relative movement 
between turntable and pick-up. 

READ WHAT THE CRITICS SAY: 

“THE GRAMOPHONE” Geoffrey Horn reviews: “From all points of view a 
first-class design ... I have not audibly detected any fault in this unit 
at all . . . massive is the only word for the 8 lb. cast turntable . . 

“HI-FI NEWS” R. L. West writes in April, 1963, issue: “Goldring have 
tooled up and produced the Model 88 to meet this need (for separate 
turntable and pick-up) . . . machine hardly audible 6" away . . . Thank 
you, Goldring.” 

“AUDIO & RECORD REVIEW” April, 1963: “The Goldring-Lenco 88 trans¬ 
cription unit can be enthusiastically recommended without reservations 
. . . great satisfaction for stereo record reproduction with its freedom from 
hum and rumble.” 

Writing in “Audio,” C.B. says: "I am enthusiastic about it.” 


PICKERING 

Variable Reluctance Stereo 

CARTRIDGE 380A 

Made in U.S.A. 

A Hi-Fi magnetic stereo cartridge of 
extra sensitivity, fitted with Diamond Stylus. 


' 

GOLDRING ENGINEERING 

,»UST.) LID. 



This outstanding cartridge features hermetically 
sealed mu-metal capsule for lifetime hum-free per¬ 
formance, easy stylus replacement, standard fixing 
centres to suit all high-quality arms. 

SPECIFICATION: Frequency response: 20-20,000 c/s ± 
2 db. • Output: 15 milli volts per channel. • Tracking 
Weight: 2 to 5 gm. • Channel separation: 35 db. Retail 
Price: £18.10.0. 


SYDNEY: 449 Kent Street. BX 1275, BX 1276. MELBOURNE: GOLDRING 
ENGINEERING DISTRIBUTORS LTD., 366 Bourke Street. 67 1197. BRISBANE: 
Commerce Australia Pty. Ltd., Rowe’s Building, 235 Edward Street. 2 3246. 
ADELAIDE: Farley & Fahy, 77 Wright Street. 515117. PERTH: Burridge & 
Warren Pty. Ltd., 69 King Street. 21 7145, 21 5388. 
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THE NEW 


Of conveniently small dimensions, this new 
AIWA uni-directional model cuts off 50% of 
sound from the side and 80-85% of sound 
from the rear. This sharp directionality 
makes it comparatively free from howling 
and picking up noise. It is specially effec¬ 
tive for stereo recording, for stage or studio 
use, and for outdoors—where it picks up 
no noise unless wind is so strong as to 
be stormy. Hermetically-sealed dynamic 
unit withstands rough handling. 

Retail Price: £18. 


UNI-DIRECTIONAL 
DYNAMIC Model 

ideal for stage, studio or outdoor use! 
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DM-47 FREQUENCY CHARACTERISTICS 




FOR EVERY PURPOSE 

Goldring Engineering maintain a 
full range of AIWA microphones 
—products backed by many years 
of specialised experience and 
advanced sound engineering. 

All AIWA microphones possess 
exceptional performance and con¬ 
structional characteristics, the 
smart modern styling you expect 
in quality instruments. 

Ask for fully descriptive literature, 
and for the Goldring Catalogue 
of Audio Accessories. 


M-18 Crystal 
Microphone 
Non- 

directional. 
Frequency 
response.. 



50/7,000 c/s. Black, 
plastic case, with 
chrome punched basket. 
Weight 10 i /4 ozs. Dimen¬ 
sions 2W X 6 V 2 ". 
Retail Price: £6.5.0. 



DM-14 
Dynamic 
Microphone 
Non- «= 
directional. 

Frequency response. 
60/15,000 c/s. Zinc die- 
cast case with cnrome 
finish. Built-in "on/off” 
switch. Dimensions 1V4" 
x 101 / 2 ". Weight 1V8 lbs. 
Retail Price: £6.5.0. 



DM-17 Dynamic 
Microphone 
Non- 

directional. 

Frequency response. 
70/14,000 c/s. Die-cast 
aluminium case in dark 
grey metallic finish. 
Weight lli /4 ozs. 

Retail Price: £8.8.0. 



response. 


DM-13 Dynamic 
Microphone 
Non- 

directional. 
Frequency 
100/10,000 c/s. 
minium die-cast 
with chrome 
Dimensions IV 4 " 
Weight 125/s ozs. 
Retail Price: £11.10.0. 


Alu- 
case 
grille, 
x 4". 



DM-7 Dynamic 
Micropnone 
Non- 

directional. 

Frequency response. 
90/14,000 c/s. Aluminium 
die-cast case with 
chrome grille. Fork- 
type matching stand. 
Dimensions 1V4" x 3%"-. 
Weight 91/8 ozs. 

Retail Price: £13.10.0. 



DM-10 
Dynamic 
Microphone 
Non- 

directional. 

Frequency response. 
65/14,000 c/s. Aluminium 
die-cast case in metallic 
blue finish. Dimensions 
2 1/16" x 81/a". Weight 
with stand .3 5/16 lbs. 
Retail Price: £8.8.0. 

M-18 Crystal Microphone 


SYDNEY: 449 Kent Street. BX 1275, BX 1276. MELBOURNE: GOLDRING 
it n I DDIklP CMNMCCDIMP ENGINEERING DISTRIBUTORS LTD., 366 Bourke Street. 67 1197. BRISBANE: 
UULUHinU ILIlUlliI-LnlllU Comrnerce Australia Pty^ Ltd., Rowe’s Building, 235 Edward Street. 2 3246. 


fAUST ) PTY LTD SP ELA,I JF : Far,ey & Fahy ’ 77 Wri * ht Street. 515117. PERTH: Burridge & 

(flUSI.) MT. Liu. _Warren Pty. Ltd., 69 King Street. 21 7145, 21 5388. __ 
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THE AMAZING POCKET-SIZE 


PUSH-BUTTON “ " 

So compact and miniaturised that tape 
recording and playback can be performed 
actually in a pocket! 

Features: All push-button operation • ultra¬ 
compact reel-drive system ® special micro¬ 
motor o speed control and adjustment • 
excellent tonal quality • 
quality microphone • 15 hours 
continuous operation L GNS. 


THE TWO-MOTOR 


AIWATP-40 


An attractive and functional design, 
featuring: 

Two precision motors for individual forward 
and re-wind . . . twin-track, with 200' tape 
. . . operate while carrying, with single finger 
touch . . . excellent sound, with 100 m/w 
output . . . sensitive crystal ^ 
microphone . . . magnetic QC 
earphone ... 3" reels . £y GNS. 


nt Street. BX 1275, BX 1276. MELBOURNE: GC 
STRIBUTORS LTD., 366 Bourke Street. 67 1197. BR 
lia Pty. Ltd.. Rowe’s Building, 235 Edward Street 
& Fahy, 77 Wright Street. 51 5117. PERTH: Bui 
69 King Street. 21 7145, 21 5388. 


Already, AIWA has established a solid reputa- transistor tape-recorders are fine examples 
tion for quality, precision workmanship, of quality and value, and are backed by 

reliability and smart styling. These two full service and spares. 
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GOLDRING 

ENGINEERING 

(AUST.) PTY. LTD. 


DISTRIBUTORS 

FOR 



THE BEAUTIFUL, DEPENDABLE 
USE-PROVED AUTOMATICS 
AND PLAYERS 

Choose BSR, and you choose the 
most dependable, most trouble-free 
of all . . . and, of course, you enjoy 
“better sound reproduction”! 

BSR is jam-proof, climate-proof, 
humidity-proof . .. simpler to operate 
... styled for beauty by world-famous 
product designers. 

Available from leading radio houses 
everywhere. 

For further information, contact the 
distributors: 

SYDNEY: GOLDRING ENGINEERING 
(AUST.) PTY. LTD., 449 Kent Street. 
BX 1275, BX 1276. 


MELBOURNE: GOLDRING ENGINEERING 
DISTRIBUTORS LTD., 366 Bourke 
Street. 67 1197. 


BRISBANE: Commerce Australia Pty. Ltd., 
Rowe’s Building, 235 Edward Street. 
2 3246. 

ADELAIDE: Farley & Fahy, 77 Wright 
Street. 51 5117. 

PERTH: Burridge & Warren Pty. Ltd., 
69 King street. 21 7145, 21 5388. 



BSR UA16 CHANGER 

• Beautifully styled. 

• Automatically plays ten—12", 10", 
7" records (same speed) intermixed 
in any order. 

• 4-speed. 78, 45. 33, 16 r.p.m. 


• Automatic or manual. 

• Takes any standard stereo cartridge. 

• Transcription quality. 

• Automatic cut-off. 

• Minimum wow, 


flutter, 


BSR GU7 PLAYER 


• Modern styling. 

• Plays 12", 10", 7" 
records. 

• 4-speed. 78, 45, 33, 
16 r.p.m. 

• Rubber turntable 
mat for record pro¬ 
tection and positive 
drive 


• Automatic cut-off. 

• Jockey pulley auto¬ 
matically disengages 
when not in use. 


• Available for battery 
operation. 

• Built-in monaural or 
stereo cartridge. 45 
r.p.m. adaptor and 
clip with each unit. 


• Available for battery operation. 

• 45 r.p.m. adaptor and clip 
witn each unit. 

• Rubber turntable mat for 
record protection and positive 
drive. 
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For the experimenter 


The new loudspeaker stage together 
with the "One Transistor Reflex" set. 



TRANSISTOR AMPLIFIER 
FOR THE “REFLEX ONE” 

Here is a one-transistor "add-on" loudspeaker stage which we present in 
response to the many readers who have written in to inquire how they 
might add a speaker to the "One Transistor Reflex Set" which we de¬ 
scribed in June. It will also suit many of our earlier one and two- 

transistor receivers. 

By Jomieson Rowe 


F ROM the number of letters which we 
received concerning the June re¬ 
ceiver, it would appear that quite a 
number of our readers have built it up 
or are contemplating its construction. 
And just about all of such people seem 
to want to know how to add a loud¬ 
speaker to it! Perhaps we can conclude 
from this that they have found it to be 
as good a performer as we claimed. 

Anyhow, here are the details of a one- 
transistor loudspeaker stage which will 
convert the One Transistor Reflex or any 
earphone-type transistor receiver of simi¬ 
lar performance into a loudspeaker set. 
Tried by the author with the original re¬ 
flex set at home, it gave a fine account 
of itself, and without an aerial or earth 
during the day would receive the local 
stations at a useful listening level. 

There is no reason why it should not 
give comparable results if used with the 
“All Wave Two-Transistor Set” of June, 
1960, or the “Two Transistor Broadcast 
Receiver” of March, 1961 (the high-im¬ 
pedance magnetic earphone version). 

As the circuit shows, the new unit 
uses only one transistor and a handful 
of components. The transistor is a 
medium-power type, and may be a 
2N217, 2N217S, 2N270, 2N185, OC72, 
OC74, or any similar type. 

It is connected in the common-emitter 
configuration—that is the emitter elec¬ 
trode is common to both the input and 
output circuits. As far as the AC sig¬ 
nals are concerned, the emitter is at 
earth potential, being connected to earth 
via a 25uF electrolytic capacitor. 
Signals from the receiver to which the 

TX 


amplifier is connected reach the transis¬ 
tor base through the lOuF capacitor, 
which does not pass direct current (DC) 
but effectively passes the AC signals. A 
4700 ohm resistor is used to take the 
place of the earphones in the receiver 
circuit, to allow the normal collector 
current to flow. 

The incoming signals produce varia¬ 
tions in the base-emitter bias current of 
the transistor. These current variations 
produce larger current variations in the 
collector-emitter current, because of the 
amplifying action of the transistor. 

If we connected the voice coil of a 
speaker in series with the transistor 
collector lead, the variations in collector 
current would be heard as sounds, be¬ 
cause varying the current through a 
speaker voice coil causes the voice coil 
and cone to move and generate sound. 

However, due to the small number of 
turns on the voice coil of a normal 
speaker, the current variations necessary 
for it to produce a reasonable sound 
volume are quite high—from hundreds 
of milliamps to amps. While power 
transistors are capable of passing such 
currents, small transistors of the type 
we are using will not do so. 

It is of course possible to make 
speakers which will operate with quite 
small current variations, by winding 
voice coils having many turns of small- 
gauge wire. However, such speakers are 
rather harder to manufacture than the 
type having a voice coil wound from 
relatively few turns of a moderate gauge 
of wire. 

Because of this, it is necessary to use 


a matching transfor¬ 
mer, as a circuit 
shows. This has a 
primary winding 
which consists of a 
fairly large number 
of turns, and a 
secondary winding 
of fewer turns. The 
transformer used here has a turns ratio 
of about ten to one, with the primary 
winding having ten times as many turns 
as the secdonary. 

In terms of current, such a trans¬ 
former is a “step-up” device. Current 
changes in the primary winding induce 
in the secondary winding alternating cur¬ 
rents of considerably larger size—ap¬ 
proximately ten times the primary cur¬ 
rent change, in this case. 

This does not mean that the trans¬ 
former gives the signals power amplifi¬ 
cation. In actual fact, transformers al¬ 
ways have losses and therefore subtract 
a small amount of the signals passing 
through them, dissipating the subtracted 
energy as heat. 

What the transformer does do, as we 
shall see in a moment, is turn a high- 
voltage low-current signal into a low- 
voltage high-current signal. 

This is the main reason why the trans¬ 
former is used in our circuit. It steps 
up the signal current variations in the 
transistor collector-emitter current about 
10 times, so that the speaker is fed 
reasonably large currents while the trans- 
sistor only has to handle reasonably 
small currents. 

FURTHER REASON 

A quite different reason for using the 
transformer is that a normal speaker— 
such as that shown — should not have 
direct current flowing through its voice 
coil. Such current shifts the “rest” posi¬ 
tion of the cone from its normal posi¬ 
tion to somewhere nearer one of its lim¬ 
its of travel, thereby reducing the 
amount it can vibrate before distortion 
occurs. It may also tend to demagnetise 
the speaker. 

The transistor must have a steady 
collector-emitter current of a certain 
value, for the signals to vary. Thus a 
speaker placed directly in series with the 
collector would have this current flow¬ 
ing through its voice coil. By using the 
transformer, this is prevented, as the 
transformer passes only current 
CHANGES from primary to secondary 
— and steps them up in doing so, as 
we saw above. 

The steady collector-emitter current 
which is necessary in order that there is 
some current to be varied by the sig¬ 
nals is called the “quiescent” current, and 
is set at a value which enables the tran¬ 
sistor to handle the largest signals de¬ 
sired without the collector-emitter cur¬ 
rent ever dropping to zero on the down¬ 
ward excursions. 

This is called “class-A” operation, to 
distinguish it from other modes of oper¬ 
ation where the collector-emitter current 

















is permitted to drop to zero for a part 
of each signal cycle. In the type of cir¬ 
cuit we are using here, this would result 
in distortion of the signals, as the tran¬ 
sistor would be “cut off’ for part of 
each cycle. 

To bias the transistor so that it draws 
the required quiescent current, the tran¬ 
sistor base is made negative to the 
chassis by a small voltage supplied by 
the voltage divider formed by the 22K 
and 5600 ohm resistors. The transistor 
then draws base-emitter current, as the 
base is more negative than the emitter. 

Owing to the amplifying action of the 
transistor this causes a collector-emit¬ 
ter current to flow, which is many times 
larger than the small base-emitter cur¬ 
rent. The two currents flowing through 

PARTS LIST 

4 1 Speaker, permanent magnet type, 2 

u 2 to 3.75-ohm voice coil. |[ 

Z 1 Output transformer, primary $ 

![ 375 to 420 ohms, secondary to 

? suit voice coil impedance. 2 

1 Transistor, 2N217 or similar <! 

<! (see text). || 

1 150 ohm I watt resistor. J| 

\\ 1 1000 ohm i watt resistor. 

![ 1 4700 ohm -£ watt resistor. 

7 1 5600 ohm L watt resistor. <! 

j! 1 22K i watt resistor. Z 

1 10 uF 12 volt wkg. electro. || 

4 capacitor. $ 

|| 1 25 uF 3 volt wkg. electro. Jj 

7 capacitor. 4 

|[ 1 64 uF 12 volt wkg. electro. <! 

<1 capacitor. 2 

<! 1 8-iug tagstrip. 7 

!; 1 3-Iug tagstrip. $ 

\\ Connecting wire, wood for base- ? 

board or box, solder, medium- <! 
? capacity 9-volt battery and plug ![ 
<! to suit. 2 


the 150 ohm emitter resistor then pro¬ 
duce a voltage drop. 

Because of this voltage drop, the emit¬ 
ter also becomes negative with respect 
to the chassis. This reduces the base- 
emitter voltage, since the negative base 
voltage is fixed by the 22K and 5600 
ohm resistors. Thus an equilibrium is 
set up, with the transistor drawing a 
current which brings the emitter voltage 
almost up to the fixed base voltage. 
The difference between the two pro¬ 
vides the forward bias, which maintains 
the collector current. 

The ratio of the 22K and 5600 ohm 
resistors thus determines the quiescent 
current reached. 

The actual size of these resistors is 
important, however, quite apart from 
the ratio between them. They should be 
as small as possible, from the point of 
view of the transistor, because the ther¬ 
mal stability of the transistor increases 
as the resistance of its source of bias 
current is reduced. This is because of 
the part that the resistance of the bias 
source plays in controlling the effects 
of transistor leakage current. 

On the other hand, however, the re¬ 
sistors should be as high as possible 
from considerations of their effect upon 
the signals. As far as the signals are 
concerned, both the resistors are in 
parallel with the 4700 ohm resistor, 
which has taken the place of the ear¬ 
phones as the collector load of the tran¬ 
sistor in the receiver. Thus the smaller 
are the resistors, the lower the effec- 

-Dl. 



Circuit for the add-on stage, showing how it is connected 
to the Reflex One or any similar receiver. A switch may 
be added in series with the battery if desired. 


Impedance Matching: 

M ANY of our newer readers may be unfamiliar with the concept of “im¬ 
pedance matching” by means of a transformer. The following explanation, 
which refers to the transformer in the circuit shown above, may be of assistance 
in this regard. It should make clear the impedance markings associated with 
output, driver and other audio transformers. 

Audio transformers are used for such purposes as matching a microphone 
to a valve or transistor circuit, coupling two valves or transistor circuits, or 
matching a valve or transistor to a speaker or other load. They are usually 
marked in terms of an impedance ratio, each winding being marked as having 
an impedance of so many ohms. 

The transformer used above to match the loudspeaker to the transistor cir¬ 
cuit, for instance, is known as a 375 ohms-to-3.75 ohms matching transformer 
(or a 420 ohms-to-3.75 ohms unit, as the case may be.) 

Now the marking of 375 ohms on the primary winding does not mean 
that the DC resistance of the winding is 375 ohms. In fact, if you measured the 
winding with an ohm-meter it would probably read only 15 or 20 ohms. The 
figure refers to the fact that the EFFECTIVE load impedance seen by the 
transistor—with 3.75 ohms connected to the secondary, in the form of the 
speaker voice coil—is 375 ohms. 

What is meant by this? Simply the following: We have seen in the article 
that the transformer feeds to the speaker voice-coil alternating currents which 
are ten times the signal current variations in the transistor collector circuit. 
This will cause the 3.75 ohm impedance voice coil to generate an alternating 
voltage drop of ten times that which it would produce if connected directly 
into the collector circuit—due to normal Ohm’s Law action. 

Now the transformer is a device which can act in both directions. Signals 
applied to the primary will appear in a different form at the secondary, as we 
have seen, but the reverse is also true. Signals applied to, or generated in, the 
secondary will result in the appearance of signals at the primary. 

Because of this two-way action of the transformer, the voltage drop pro¬ 
duced across the voice-coil induces voltages in the collector winding of the 
transformer which are ten times their actual size, which, as we have seen, 
is already ten times the value they would have if the voice coil were directly 
in the collector circuit. Thus the voltages appearing across the transformer 
primary are ONE HUNDRED times those which would be produced if the 
transformer were omitted and the voice coil placed directly in the collector 
circuit. 

In other words, the transformer steps the current changes up ten times 
going from collector circuit to voice coil, and then steps up the voice coil 
voltage drop ten times in producing the induced primary voltage. 

If you find the idea of step-ups and step-downs rather confusing, it may 
help to remember that the larger winding is associated with small currents and 
large vpltages, while the smaller winding is associated with large currents and 
small voltages. 

From the foregoing, it should be apparent that as far as the collector cir¬ 
cuit is concerned, it has a load impedance which produces a voltage drop (for 
current variations) of 100 times that of 3.75 ohms. Which is the same as say¬ 
ing that as far as the transistor circuit is concerned, the A.C. load impedance 
is 375 ohms. The transformer thus gives the voice coil the EFFECT of 375 
ohms in the primary circuit—or “transforms” it into this value. 

This, then, is why the transformer is marked as a 375 ohm-to-3.75 ohm 
unit. It will make 3.75 ohms connected to the smaller winding “look like” 
375 ohms across the larger winding. Anti, of course, it would do the opposite. 
A 375 ohm resistor connected across the larger winding would appear to be 
3.75 ohms if “viewed” from the smaller winding. 

Summing up the impedance transforming action of the transformer, the 
impedance ratio is given by the SQUARE of the turns or voltage ratio. A 
voltage ratio of 10 implies an impedance transforming ratio of 100. etc. 
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THORENS MODEL TD-124 Transcription Turntable 


Never before has a turntable won such world¬ 
wide acclaim as the THORENS TD-124. A bril¬ 
liant example of Swiss precision engineering and 
craftsmanship. Superbly different, the TD-124 
offers a host of exclusive features.never before 
achieved in any other turntable... meets the most 
exacting demands of broadcasting. Its durability 
and performance specifications exceed NAB 
standards for studio equipment. 

In the TD-124, THORENS has incorporated 
many outstanding features that open the way for 
discriminating music lovers to new and greater 
enjoyment from their music systems. 

The TD-124 is unmatched for monophonic or 
stereophonic sound reproduction. The drive sys¬ 
tem utilizes an extra compliant belt plus idler 
wheel to isolate any motor vibration and special 
shielding of the turntable flywheel, eliminates 
any induction of stray fields by magnetic pick-up 
cartridges. 

NO OTHER TURNTABLE CAN MATCH THESE 
OUTSTANDING FEATURES: 

• 4 speeds plus variable speed adjustment control (±3%) 

• 12 inch 11% pound table with separate non-magnetic 
aluminum shell cover 

• Precision built motor with extra compliant belt-plus-idler 
isolates motor vibration 


• Exclusive THORENS clutch assembly for fast stop and 
start with no stylus injury 

• Built-in illuminated stroboscope enables speed check 
while record is being played, also acts as pilot light 

• Built-in level bubble and levelling controls 

• Replaceable tone arm mounting board for 12 or 16" arms 

• Built-in shock mounts 

• Exceeds NAB specifications for rumble, wow and flutter 

• FULL ONE YEAR WARRANTY 

• Operates at any voltage from 100 to 250 volts, 50/60 
cycles AC 

DIMENSIONS 

The TD-124 requires only 2%" clearance below top of 
mounting board. Actual size: 15" wide x 12%" deep with 
12" arm mounting board. Furnished with line cord and 
solderplate. 

Price £83-0-0 

The model TD124L utilises the famous TD124 
motor and comes complete with the brilliant 
Thorens BTD-12S tone arm. This professional 
type arm features a special built-in precision 
lifting and lowering device. Price complete 
£105/-/- or, the model TD124 as illustrated 
above, with the Ortofon SMG-212 tone arm 
£98/7/6. 



)FF position completely disengages idler wheel to prevent 
dler flats 

R FURTHER INFORMATION CONTACT: 


TELEPHONE 


BX6731 


422-4 KENT STREET, 
SYDNEY 
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tive load will be. and the smaller the signals fed to our added 
transistor. 

The value of the resistors is thus a compromise, to 
obtain reasonable gain with acceptable stability. The 150 
ohm resistor in the emitter circuit eases the situation some¬ 
what by improving the thermal stability of the transistor in 
another way. It tends to swamp out temperature variations 
of the base-emitter junction resistance. 

When the loudspeaker stage is connected to the One 
Transistor Relex or a similar receiver, 
the receiver's existing battery may be re¬ 
moved, for the battery in the loudspeak¬ 
er stage has bo-sn arranged so that it 
will operate both circuits. You will 
notice from the photographs that the bat¬ 
tery fitted to the loudspeaker is larger 
than that used for the reflex alone, as 
the loudspeaker stage draws about 10 
times the current drawn by the reflex 
receiver. 

The receiver obtains its negative sup- 


To the right, a 
rear view of the 
new unit, while 
below is a wiring 
diagram to assist 
newer readers in 
connecting it up. 
Three wires con - 
nect the unit to 
the receiver . 
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ply from the loudspeaker stage battery 
via the 1000 ohm resistor. The resistor 
and the 64 uF electrolytic capacitor are 
used as a low-frequency-pass filter, to 
prevent battery voltage fluctuations pro¬ 
duced by the current variations of the 
loudspeaker stage from passing back to 
the receiver circuitry. This is called “de¬ 
coupling,” and prevents the feedback 
effect known as “motorboating” from 
occurring. 

Before we leave the circuit, make sure 
that you are clear as to the connections 
between the new stage and the receiver 
to which it connects. Only three con¬ 
nections are necessary. 

The first is the earth connection, 
which is also the. positive battery con¬ 
nection. The earths of both circuits con¬ 
nect together, by the lead marked “E.” 

The second connection joins the re.- 
ceiver negative line to the junction of 
the 1,000 ohm resistor, the 4,700 ohm 
resistor and the 64 uF capacitor. This 
lead is marked “C,” and in the case of 
the reflex set it may go to the earphone 
terminal which connects to the receiver 
negative line. 

The third connection is that which 
feeds the signals from the receiver to 
the base of the. new transistor. This 
lead is marked “A,” and in the case 
of the reflex set it will connect to the 
earphone terminal which connects to the 


reaction control and 
the 0.0047 uF cap¬ 
acitor. 

So much for the 
electrical side of the 
loudspeaker stage. 
Now we can see 
how it is construc¬ 
ted. 

As may be seen 
from the photo¬ 
graphs, the new cir¬ 
cuit has been built 
on a small wooden 
board measuring 5in 
x 6in. To one of 
the longer sides of 
this board was fastened a similar-sized 
piece of thin board on which is mount¬ 
ed the speaker. Four 1-inch diameter 
holes bored in this board allow the 
sounds emitted from the front of the 
speaker cone to be heard. 

The speaker used in the prototype is 
a 3-inch permanent magnet type. Any 
permanent magnet speaker having a 2- 
to-3.75 ohm voice coil may be used, 
however, so that speakers salvaged from 
old radios may be pressed into service 
unless they are of the electrodynamic 
type. This type requires a source of 
current for the field coil and therefore 
cannot be used. 

LARGER SPEAKER 

There is no reason why speakers 
larger than the 3-inch variety cannot be 
used. In fact, the performance will 
generally be better with the larger 
speakers, which are more effiicent than 
the smaller types. We have used a 3-inch 
type simply because it was the first one 
we came across in our search for suit¬ 
able parts. 

The output transformer and the rest 
of the components are mounted on the 
base board beside the battery and be¬ 
hind the speaker. All the smaller com¬ 
ponents, including the transistor, are 
supported by two tagstrips screwed to 
the panel. 


There should be no difficulty in wiring 
up the components, as we have prepared 
a wiring diagram showing every part 
and connection. The only thing to re¬ 
member is that care must be taken when 
soldering the small components — par¬ 
ticularly the transistor — so that they 
are not damaged by too much heat. 

It is a good plan when soldering to 
use a pair of long-nosed pliers to grip 
the component pigtail at a point be¬ 
tween the joint and the part itself. The 
pliers will then tend to act as a “heat 
sink,” absorbing much of the heat which 
would otherwise tend to overheat the 
component itself. 

If desired, a switch may be wired in 
series with the battery. This will enable 
the whole circuit to be turned on and 
off without having to remove the plug 
from the battery. 

Of course, there, is no reason why the 
loudspeaker stage and the set to which 
it is added cannot be combined and 
built on to a common board. Construc¬ 
tors handy with woodworking tools will 
no doubt be able to knock up a simple 
cabinet, and carry the principle a little 
further. 


rr 


FISHER" RADIO (ORP. 

(America) 


For supply of New and Used "Fisher" 
Stereo Amplifiers and Speakers; 
Associated American Sound Equip¬ 
ment; Tape Recorders etc. New 
Fisher Amplifiers from £140 to £420. 
Terms arranged. Contact 

FISHER RADIO 
IB PATRICIA STREET 
BOX HILL 88-4255 
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WHEN NOTHING CAN BE LEFT TO CHANCE 
AlDCOLEX 

SOLDERING TOOLS 

A wide range of precision made soldering 
tools and equipment, designed and developed 
to ensure the fastest and most efficient sold¬ 
ering of standard and miniaturised radio and 
electronic equipment. 

Approved Mains Voltage Tools: 

• No Transformer required. 

All models supplied for all voltage ranges from 6/7V. to 
230/250V. 

• Instant CORRECT Temperature. 

• Light weight, perfect balance. 

9 Low Loading. 

• Long Life. 

Made in Australia by: 

ADCOLA PRODUCTS PTY. LTD. 

673 Whitehorse Road, Mont Albert, Vic. Tel. 88 4331 

H.S.W.: Jocoby Mitchell & Co. Pty. ltd. Tel.: 61 8411 
Old.: T. H. Martin Ply. ltd. Tels.: 2 1785-6-7. 

W.A.: C. 1. Sedunary & Company Tel.:21 2126. 



Illustrated: L64 3/l6in Bit 

Model in L700 Protective Shield 
Fitted with Accessories. 


and all principal radio parts supply houses 


BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-T8U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 P-c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 12j per cent sales tax. 

Amateur — from £3/-/" each plus 121 per cent sales tax. 

Rcgrinds £1/10/-. 

Crystals for Taxi and Bush Fire Sets also Available . 

We would be very happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel & Carrel, Box 2 702, Auckland 
Mossrs Atkins (W.A.) Ltd., Messrs. Price's Radio, Messrs Lawrence and Hanson 

894 Hay St., PERTH. 5-6 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 

Messrs A E Harrold Pty Ltd Messrs - United Radio Distribu- 56 Collins St., HOBART and 
123-125 Charlotte St’., tors Pf /- Ltd -- 29 St. John St., LAUNCESTON 

BRISBANE ' 175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments." 

BRIGHT STAR RADIO 

46 Eastgate St., Oakleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 




NEW RADIO 
COURSE PT* 

During recent months there has 
been an increasing demand for back 
issues containing a simple radio 
course, which we published in the 
issues from January, 1957, to March, 
1958. Many of the requests have 
been from young people of High 
school age, who have become inter¬ 
ested in radio through local clubs, 
Scout groups and so on. 

Unfortunately, with the issues out 
of print, we’ve had to say “sorry” far 
too many times. Accordingly, we have 
decided to reprint the series, as a 
monthly feature, beginning with 
Chapter I, opposite. 

Prepared by our own staff writers, 
the course beg’ns with the basic con¬ 
cept of the atom and takes the 
student, in easy-to-read steps, to a 
point where he can understand the 
operation of practical receivers and 
amplifiers. 

The new course will not be a simple 
repetition of what has already been 
printed. Each chapter is being care¬ 
fully edited to see that ideas and con¬ 
cepts do not conflict with modern 
thinking. Completely new material 
will be added, as necessary, to cover 
“solid state” theory and devices, of 
which semi conductor diodes and 
transistors are currently the best 
known examples. 

It is our intention, as far as pos¬ 
sible, to avoid putting the articles on 
two sides of the one leaf. It should 
therefore be possible, if you so desire, 
to cut out the pages and paste them 
in a book to give you a complete, 
up-to-date radio course in one volume. 
You may prefer to paste our course 
only on one side of such a book, 
leaving the opposite face for your 
own notes. 

Place a forward order now with 
your newsagent and tell your friend 
about the new course. He may want 
to study it as well. 


CALIBRATED C.R.O. 

(Continued from page 39) 

scale lamps and will thus allow the grid 
to be made visible or left unseen. 

The intensity, focus and astigmatism 
controls will all tend to interact to a 
small degree. The usual procedure 
adopted when determining the correct 
setting for the three is to set the in¬ 
tensity level to a suitable value, then 
find the best focus and astigmatism set¬ 
tings. The astigmatism can be roughly 
set by stopping the timebase and re¬ 
moving the Y signal, which will result 
in a spot. 

Using the shift controls to shift the 
spot over the screen, the astigmatism 
control is then set until the spot suffers 
as little defocusing as possible when at 
the screen extremities. 

This completes the description of the 
construction and calibration of our new 
oscilloscope. The next article in this 
series will discuss test probes and pos¬ 
sibly describe a preamplifier which will 
allow the instrument to measure and 
observe small signals. 

(To be continued) 






















charge. Atoms, molecules and ions. Electric current and 
pressure. The Ampere and the Volt. Conductors, semiconductors 
and insulators. The Ohm. Fixed resistprs* wire-wound 
and carbon. Variable resistors, rheostats and potentiometers. 


A LL good stories of our childhood 
began, it seems, with the phrase, 
“Once upon a time.** In like manner, 
most elementary radio textbooks begin 
with a discussion of the electron theory 
—and surely that is the logical place to 
make a start. 

One can never hope to understand the 
principles of modern radio and elec¬ 
tronic apparatus, without a working 
knowledge of electrons and their be¬ 
haviour. 

Once having grasped the idea of elec¬ 
trons in motion, the question of electri¬ 
cal current ceases to be a mystery. You 
will see immediately the significance of 
terms like conductor, insulator, resistor 
and so on. 

Let’s start then with a little bit of 
chemistry or physics—call it what you 
like. 

Scientists tell us that all matter, 
whether it be solid, liquid or gas, is 
composed basically of minute electric 
charges, of which there are two main 
varieties. 

One of these is the ELECTRON, 
which may be defined as the smallest 
existent quantity of negative electricity. 
Its opposite number of the more massive 
PROTON, which is an electric charge 
of the same magnitude, but of apposite 
or positive sign. 

ELECTRIC CHARGES 

Just what electrons and protons and 
other uncharged components of atoms 
actually are need not concern us here. 
For our purposes they may be thought 
of simply as electric charges, using this 
term as a convenient name. 

Electrons and protons do not “norm¬ 
ally” exist alone, but are usually asso¬ 
ciated with one another in groups. Each 
group is thought to resemble in certain 
ways the planetary system of which our 
world forms a part. 

If it were possible to peer into these 
sub-microscopic realms, we would be¬ 
hold a host of miniature “planetary 
systems.” In each, we would see a 
proton, or a group of protons and other 
particles forming a nucleus, and whirl¬ 
ing around them, a number of single 
electrons. 

In actual fact, each tiny “planetary 
system” constitutes an atom of a par¬ 
ticular substance. And, from our chem¬ 
istry, we know that an atom is the 
smallest particle of any substance ob¬ 
tainable by chemical separation, or cap¬ 
able of entering into chemical combina¬ 
tion. One hundred million of them, ar¬ 
ranged end to end, would just about 
equal in length three words of this type. 
Although no one has ever seen a 


single atom, or the electric charges 
which compose them, scientists have 
been able, by roundabout means, to de¬ 
duce quite a lot of information about 
them. 

They know, for example, that the 
simplest of the lot is the hydrogen atom, 
which has a single proton as a nucleus, 
with a single electron spinning around 
it. A helium atom has two protons with 
two planetary electrons. An atom of 
lithium has three protons in the nucleus, 
two electrons whirling on an inner orbit 
and a single electron on an outer orbit. 

Every atom is electrically balanced in 
its normal state. The three examples 
just quoted contained respectively one, 
two and three positive and negative 
charges each. 

This state of affairs is maintained in 
even the very complicated atomic struc- 



Hydrogen Atom Lithium Atom 


Figure 7; Atoms consist basically of 
one or more electrons revolving 
around a positively charged nucleus. 
Some atoms have a quite complex 
nucleus and numerous planetry elec¬ 
trons in a variety of orbits. 


# * 



Like 


Unlike 


6 © © © 


Figure 2: The classic rule that "like 
charges repel, unlike charges attract 
one another" can be illustrated by 
the behaviour of charged pith balls, 
hung side by side on fine, silk or 
nylon threads . 


tures. An atom of copper, for example 
has 64 protons and 35 electrons grouped 
in the central nucleus; but the excess 
positive charge here is exactly bal¬ 
anced by the 29 electrons which revolve 
on various orbits around the nucleus. 

It is important to note that the elec¬ 
trons and protons comprising the various 
atoms remain simply electric charges. 
An electron associated with a hydro¬ 
gen atom is identical to one in a cop¬ 
per atom, even though it may be placed 
differently in the structure. 

The particular combination of pro¬ 
tons and electrons determines to what 
chemical element the atom belongs. The 
number of natural chemical elements is 
believed to total 95, which means that 
there are 95 different atomic structures. 

Theoretically, at least, some atoms 
can exist in the solitary state and ex¬ 
hibit all the chemical properties of 
the element in bulk; typical are the 
atoms of the rare gases helium and 
neon. Such atoms may also be re¬ 
ferred to as MOLECULES. 

In the case of other elements, the 
atoms, for chemical purposes, are 
normally found in groups of two or 
more, and these atomic groups are also 
known as molecules. 

A third variety of molecules is that 
belonging to a chemical compound, in 
which unlike atoms are found in com¬ 
bination. 

In short, molecule can be defined 
as “The smallest portion to which any 
given substance can theoretically be 
divided, without altering its chemical 
properties.” 

ELEMENTS & COMPOUNDS 

The chemical compounds in existence 
are without number but they are all 
produced by varied combination of the 
95-odd basic elements; they are built 
from the 95-odd atomic “bricks.” 

It is hard to realise that the most un¬ 
interesting, the most inert substance 
one can imagine is composed of count¬ 
less atoms, with their numerous swiftly 
moving electrons. Indeed, the speed 
with which each individual electron 
revolves in its orbit is enormous, despite 
the fantastically small circumference of 
even the largest atom. 

But there are other matters of more 
immediate interest to the reader of 
this article. The outer electrons in many 
types of atom are rather wayward in 
certain conditions and it is not uncom¬ 
mon for them to wander rather aim¬ 
lessly into the structure of an adjacent 
atom. 

This leaves the original atom short 
of an electron so that, for a very 
brief interval, it may have an excess 
positive charge. In other words, the 
loss of an electron has upset its elec¬ 
trical balance. 

Atoms in this state are known as 
IONS. They are said to be positive 
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Why delay? Now's 


the time to buy bom 


Intel Electronks! 


Sound Sales 

Quad 

Leak 

Nytone 

Jason 

Pioneer 

Pamphonic 

Mallard 

Audiomaster 

Astronic 

Trio 

Wharfedale 

Rickard Allan 

Goodmans 

Stentorian 

Ortofon 

Decca 

B. & O. 

Ronette 

Collaro 

Acos 

All-Balance 

Orpheus 

Garrard 

Connoisseur 

Labcraft 

Ferrograph 

Tandberg 

National 

Audio Empire 


Why wait any longer? After all, you’ll never get better value . . . you 
choose from any of the world famous brand names . . . and simply 
write to us for a quote. Try it and see! Examine these August offers; 
all components are brand new, Sales Tax has been paid . . . there are 
NO HIDDEN EXTRAS. Because we have Australia’s highest turnover 
and buy in bulk, we can pass the savings on to you . . . and we do! 
Sit down and write to us for a price on ANY individual component •. . . 
you’ll never be disappointed! 


jjiimiiuiiiiitiiiiiitiiimmiimiiiiimiimimiiiniiiiiiiimiiijj 
1 I The unique J.H. Turntable, 5 
| 1 J.H. Mk. II tone arm and | 


^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiniiiiiiimiiiit! 


ADC.l cartridge. Two § 
Wharf edale 12 R.S./D.D. = 


| 2 J H - Turntable and All | 
s Balance Arm 


Speakers. 


£106/10/- 


£28/18/- 


(HiimiiiiiiiitiiiiimiimniiiiiiHtiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiijj 

Labcraft 573 Turntable with f 
Decca Deram stereo dia- f 
mond, two Goodman’s H 
Axiette Speakers, 


I I 3 


£37/10/- 
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4 Labcraft 605 transcription § 
turntable. J.H. Mk. II pick- 2 
up arm. = 


jjiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiimmiiiimiiiiiiiiiiiitiiitiiiiU 
| r Pioneer SMQ.300 amplifier = 
2 3 A.M./A.M. F.M./S.W. tun- | 
2 ers, Orpheus Silex turntable. 2 


11111111111111 i 11111 m 1111111111111111111111111111111111111111111111111 in 
| £ Orpheus Silex Turntable. All | 


£26/15/- 


Ortofon SMG 212 Tone 
Arm. A.D.C. cartridge (dia¬ 
mond). Two Wharfdale lOin 
foam surround £ 11 J g 


Balance Tone Arm. Decca 
DERAM cartridge. 


speakers 


£43 


iiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiimimiiiiiiiiimiiiimiiK 


iiiiiiiiiiiiiiiiiiimmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiimiiimiifT 


liiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiri 


ijiiiiiiiiniiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiij 
| 7 Mullard 6 GW 8 4W stereo 1 

1 ' amp. Labcraft 573 turn- | 

| table, with stereo diamond. § 
| Two 8 in Wharfe- 

= dale, or Richard 

§ Allan speakers .. 


miiiiiiiiiiiiiiimiiiiiiiiiiiiiiiimiiimtiiiimiitiiiiiiiiiiiiiiiiiij] 
1 g TWO LEAK SANDWICH 


I I 9 


£55 


LOUD SPEAKERS, 
PIONEER 300 
STEREO 
AMPLIFIER . 


ONE 5 


£249 


timiiitiimiitimiiiiiiimmiiiuiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiii 


liiiiiiiiiiiiifiimimiimiiiiiiiiiiiiiiiiiiiiiiiiimiiiiimiiiiiiiiiir 


niiiiiiiiiuiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiinii 
Pioneer 160 Stereo P.P. 2 
complete with A.M./A.M. = 
_ S.W. tuners. Labcraft 605 turn- = 
= table. All balance pickup with = 
= Decca DERAM (diamond). Two 5 
= Wharf., Goodmans or Richard = 
= Allan 8in speakers .... £98 = 
§ (With lOin Wharfedale or R.A. = 
= speakers, £106.) Labcraft £QtZ § 
a 573 in place of 605 . . = 

nniiiiitiitimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiinrri 
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§ I Mullard 6GW8 Push Pull § 
5 IU Stereo Amplifier, 10 watts a 
5 per channel. Labcraft 573 with 5 
2 Decca DERAM (diamond). Two 5 
5 Wharfedale. Goodmans or Rich- = 
~ ard Allan 8in CiCQ = 

5 speakers.ROo = 

§ (With lOin Wharfedale or R.A. = 
5 speakers, £76.) Labcraft 605 = 
= All Balance arm Instead of = 
573 £80 = 


llllltlllltlllllllllltllllllllllllllllllllllllllllllllllllMIIMIII'IIHIIIII 
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| i | Pioneer 204 Amplifier, 1 
■ ' complete with A.M./ 
A.M. F.M./S.W. tuners. 
Labcraft 605 turntable. B. 
and O. Pickup and cart¬ 
ridge (diamond). Two 
Wharfedale lOin all sur¬ 
round double £ * ** q 

diaphragm £ I 

TiilMIIIIIIIIIIIMIMIIIMtlllllMIMIIIMIMIIIIIIMIMIIIIIIIIIIIIIIIIIM 


..11 III) I III III) (III (111 llllllll III! iy 

| j 2 LEAK stereo 20 amplifier 


with Point One Stereo 

I s pre-amp J.H. Mk. II Tone 

Arm. Shurc M33/5 cart¬ 
ridge. Labcraft 605 turn¬ 
table. Two Good- t 
mans Tri-axiom 
212 speakers 

^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiini 


£199 



We will care-pack and freight anywhere in the South Pacific; 
we despatch regularly to most places within Australia, There’s no 
distance barrier! Remember, we’ll give you a quote for any 
individual component . . , it’s up to you to ask . . . why not do 
it now? 


Australia's Greatest HI-FI Centre 

354 BRIDGE ROAD, RICHMOND 
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ions if they have lost an electron, and negative ions if they 
have perchance acquired an extra electron. 

The electrons which are wandering free of attachment to 
an atom may also be called negative ions. The word ion is. 
in fact, often simply used to signify a charged particle. 

A fundamental principle of electricity is that like charges 
repel and unlike charges attract. (See figure 2). The oper¬ 
ation of this principle soon corrects the state of unbalance 
created by a meandering electron. The positively charged 
atom (ion) immediately attracts an electron from elsewhere. 
While the negative ion quickly disposes of one surplus elec¬ 
tron. 

Naturally, nearby atoms are disturbed in the process, so 
that there may be a continuous and random movement 
of electrons within the confines of the particular piece of 
material. 

This movement can often be greatly accentuated by the 

application of heat and the agitation can actually become 

so violent that some electrons momen- _ 

tarily jump off into space. 

Such movement is purely random in 
character and the average movement of 
electrons in one direction is exactly bal¬ 
anced by electron movement in the oppo¬ 
site direction. 

However, it is possible to alter this 
state of affairs so that there is a defined 
movement of elections in a certain dir¬ 
ection through the substance. Any such 
clearly defined electron movement in a 
given direction through a substance is 
known a s an ELECTRIC CURRENT. 

All readers will have handled an elec¬ 
tric battery at some time or other, in 
one of its many forms. This general 
subject will be treated in detail in a later 
article; it is sufficient to state just here 
that a battery is a device which, by 
electro-chemical action, can produce a 
surfeit of free electrons (as negative 
ions) at one terminal and positive ions 
at the other. 

Between its terminals is built up an 
electric pressure which, in electrical par¬ 
lance, is known as an eltctro-motive 
force (EMF) or, more simply, a poten¬ 
tial. 

These terms actually have definite and 
slightly different meanings, but for our 
purposes they may be regarded as iden¬ 
tical. 


Rather than mark 
on the body of a 
resistor its value 
in ohms, it is 
common practice 
to indicate the 
value by means of 
a colour code. The 
chart on the right 
should enable you 
to read the values 
of most resistors 
without undue 
difficulty . After a 
little use, resis- 
tors can be 
recognised spon¬ 
taneously, with¬ 
out consciously 
working out 
colors. In any 
case, there would 
be no room on 
the smallest resis¬ 
tors, now in use, 
to print the value 
in figures. 


A C A 

B ABC 


—111 

I.__. - 

OLD 


NEW 

A—Color for 1st significant figure. 

B—Color for 2nd significant figure. 

C—Color for No. of noughts. 

COLOR 

SIGNIFICANT 

FIGURE 

No. OF 
NOUGHTS 

Black 

0 

— 

Brown 

1 

1 

Red 

2 

2 

Orange 

3 

3 

Yellow 

4 

4 

Green 

5 

5 

Blue 

6 

6 

Violet 

7 

7 

Grey 

8 

8 

White 

9 

9 


EXAMPLES 


47000 ohms Yellow-4 Violet-7 Orange-OOO 
lOOO ” Brown-1 Black-0 Red-00 

68 ” Blue-6 Grey-8 Black — 


ELECTRON MOVEMENT 


In figure 3, we see a piece of copper 
wire connected between the terminals of 
an electric battery. We can expect the 
positive terminal to exercise a strong 
attraction for the outer electrons in the 
nearest atoms. This, indeed, is the case 
and a definite movement of electrons 
becomes evident in the direction of the 
positive battery terminal. 

At the other end of the wire, the 
negative battery terminal is quite ready 
to part with some of its excess elec¬ 
trons, and these go to replace those lost 
to the positive terminal. The potential 
or EMF of the battery thus initiates an 
electric current through the copper wire, 
there being a nett electron flow from 
the negative to the positive terminal. 

Unfortunately, in making this state¬ 
ment, we run up against an apparent 
contradiction. The early pioneers knew 
nothing of electrons, although they could 
observe the effects of electric current and 
potential. So charges were labelled “posi¬ 
tive’’ and “negative” for identification, 
after which they reasoned that current 
must flow from positive to negative. 

Unfortunately they were wrong and 
we can do no better than brand their 
ruling as the “conventional” direction of 
flow. But, for our own clarity of 
thought, let us remember that true elec¬ 
tric current is a movement of electrons, 
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and that is always from negative to posi¬ 
tive. 

Electrons are far too minute to be use¬ 
ful as a measure of current flow, and the 
standard unit is the AMPERE, generally 
abbreviated to the AMP. 

The ampere has a physical definition, 
the exact nature of which concerns stan¬ 
dards laboratories throughout the world. 
Our requirement is merely to record the 
ampere as the basic unit for current 
measurement. 

For purposes requiring a smaller unit 
than the ampere, we have: 

1 milliampere equals .001 amp. 

I microampere equals .000001 amp. 

Conversely: 

1 amp equals 1,000 milliamperes. 

1 amp equals 1,000,000 microamperes. 

These relationships should be mem- 



Figure 3: When an external agency 
causes electrons to move predomin¬ 
ately in one direction in a conductor, 
the phenomenon is described as a 
flow of electric current. 


orised as you will find yourself coming 
up against them all the time in radio 
and electrical theory. 

The accepted unit of electro-motive 
force (EMF) or potential is the VOLT. 
A battery may typically be defined as 
having an EMF between its terminals 
of, say, 1.5 volts. Alternatively we may 
state that its VOLTAGE is 115, or any 
other figure which might apply. 

Larger and smaller terms for defining 
voltage are: 

1 kilovolt equals 1,000 volts. 

1 millivolt equals .001 volt. 

1 microvolt equals .000001 volt. 

Alternatively: 

1 volt equals .001 kilovolt. 

1 volt equals 1,000 millivolts. 

1 volt equals 1,000,000 microvolts. 

Coming back to figure 3, we must 
not imagine that the path of any indi¬ 
vidual electron through the copper wire 
is unimpeded, like a meteor through 
outer space. 

It leaves the negative terminal and 
collides with the first atom in its path. 
It may take its place in the planetary 
system of that atom, while the electron 
it displaced moves off toward the posi¬ 
tive battery terminal. An instant later 
it may itself be displaced, allowing it 
to move on again. So the current may 
consist of many small inter-atom 
“jumps” by many different electrons. 

By its very structure the copper offers 
some resistance to the passage of the 
current, because of electron-atom col¬ 
lisions, etc. 

For all that, the current passes easily 
enough, so that copper is one of the 
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“Mikroport” is a small portable microphone system using an f-m radio-link in place of 
connecting cables between the microphone and its associated amplifier. 

The absence of yards of harassing microphone cable and the high-quality audio signals 
produced by the “’Mikroport” make it ideally suitable for entertainments, stage and studio 
productions. Without microphone cables greater freedom is obtained in lecture-halls, schools 
or open-air functions. 

In industrial premises there is no need for long microphone cable when the “MikroporL’ 
is used for relaying instructions or messages. 

At sporting fixtures the announcer is free to move quickly from one vantage point to 
another when he has a small cableless “Mikroport.” Not being hampered by the length of 
microphone cable is especially useful to an announcer at car or boat races. 
















substances classified as a CONDUCTOR 
of electricity. Into this general classifica¬ 
tion fall the various metals, carbon and 
certain other substances and liquids. 
Some offer more resistance to current 
flow than others, but all are conductors. 

Current can flow through them, or 
from one to another if two or more con¬ 
ductors are brought into direct physical 
contact. 

In another group are a large number 
of substances in which there is very 
little transfer of electrons from atom to 
atom, unless a very large external elec¬ 
tric pressure is applied. Such substances, 
which under normal conditions conduct 
to a negligible degree only, are called 
INSULATORS. 


Shown at the 
right are dissem¬ 
bled views of two 
types of potentio¬ 
meter. The one at 
the left has a 
carbon strip 
element, a type 
commonly used in 
receivers as a 
volume control. 
The second has a 
wire-wound resis¬ 
tance element, 
commonly used 
for resistance 
values of 7 0,000 
ohms and less. 




Typical resistors 
used in present- 
day electronic 
equipment. The 
large resistor at 
the rear is a wire- 
wound type rated 
to dissipate up to 
20 watts of heat- 
energy. The 
smaller ones in 
front are much 
lower wattage 
carbon - element 
types. 


Some substances are very useful in 
this respect, maintaining their insulating 
properties despite heat and high electric 
pressures. Others can withstand only 
moderate heat or applied electric pres¬ 
sure before they conduct appreciably, 
and may “break down” and char, due 
to permanent structural damage. 

In a later chapter we will deal with a 
third group of substances which are 
midway between conductors and insula¬ 
tors and which may be, used in special 
ways. These are called SEMICON¬ 
DUCTORS but. apart from mentioning 
their existence, we will not deal with 
them any further at present. 

Typical insulating materials are 
ebonite, mica, shellac, silk, oil, and dry 
hair, and most modern plastics. 

Insulating materials are used to sup¬ 
port, isolate or contain conductors 
which are part of an electric circuit. 
Because no appreciable current can flow 
through the insulating materials, their 
presence does not—or should not—affect 
the operation of the circuit. 

CONDUCTORS & INSULATORS 

A good illustration of conductors and 
insulators in combination is seen in the 
plug and socket arrangement in figure 
4. When the two units are fitted to¬ 
gether, current can flow via each indi¬ 
vidual metallic pin and its metallic con¬ 
tact. The surrounding bakelite provides 
the necessary mechanical support, but 
does not allow appreciable electron 
transfer between individual pins. 

As we shall see in later chapters, there 
is a very definite place in electrical cir¬ 
cuits for substances which can be classed 
as neither good conductors nor good 
insulators; in other words, for substances 
which offer considerable resistance to 
the passage of current through them. 

The connection of a copper wire be¬ 
tween the terminals of a battery, as in 
figure 3, would result in a heavy flow 
of current, sufficient probably to dis¬ 
charge the battery. 

A longer connecting wire would tend 
to reduce the current by reason of the 
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longer path the current would have to 
traverse. Substitution of a finer gauge 
wire would have the same effect, since 
much reduced cross-sectional area is 
available for the electron movement. 

By substituting an iron wire for the 
copper, still greater resistance would be 
evident, with a consequent reduction in 
current flow. 

In other words, by deliberately intro¬ 
ducing resistance into a circuit, it is 
possible to limit or control the current 
flowing, exactly as a tap controls the 
flow of gas in your domestic range. 

Actually, there are other uses for this 



Figure 4: Electrons can move along 
conductors but not through insulating 
materials. Each, therefore, has an 
important part to play in electrical 
apparatus. Illustrated above is a 
plug and socket. 



Figure 5; A group of resistors, each 
offering a specific degree of oppos¬ 
ition or resistance to the flow of 
electric current. The appropriate 
symbol is shown in the circle. 


property of resistance in an electrical 
circuit, but the above remarks will be 
sufficient for the time being. 

The basic unit of resistance is the 
OHM, which is that amount of resist¬ 
ance which will limit the current through 
a circuit to one amp, when the applied 
EMF is one volt. For very high values 
of resistance it is more convenient to 
speak in term of KILOHMS and MEG¬ 
OHMS, the symbols for which are K 
and M. 

1 Kilohm equals 1,000 Ohms. 

1 Megohm equals 1,000,000 Ohms. 

I Megohm equals 1,000 Kilohms. 

Resistance values up to 9,900 ohms 
are generally expressed directly in ohms, 
but between 10,000 and 990,000 ohms 
they are commonly expressed in Kil¬ 
ohms, and above 1,000,000 ohms in Meg¬ 
ohms. It is obviously easier to say and 
write 120K and 12M, for instance, than 
120,000 ohms and 12,000,000 ohms, al¬ 
though the two ways of showing the 
figures concerned mean the same thing. 

PRACTICAL MATERIALS 

Coming to the practical side of the 
matter, many substances exhibit suffi¬ 
cient opposition to the passage of an 
electric current to suggest their use in 
a circuit as a resistance element. How¬ 
ever, their physical adaptability is also 
an important consideration. 

Certain metals and alloys, for ex¬ 
ample, exhibit quite high resistance, 
compared to copper, and lend them¬ 
selves for the purpose. Carbon, too, is 
the basis for some resistance elements. 

To facilitate the inclusion of a speci¬ 
fic amount of resistance in an electrical 
circuit, component manufacturers pro¬ 
duce small units known as RESISTORS. 
For resistance values up to a few thou¬ 
sand ohms, these units consist gener¬ 
ally of a length of so-called “resistance” 
wire, wound spirally on a tube of card¬ 
board, glass, porcelain or other suitable 
insulating maierial. 

The wire is joined to a terminal at 
either end, or to a lug or bare copper 
lead, to facilitate soldered connections. 
The resistor is then coated with lacquer 
or enamel to protect and locate the in¬ 
dividual turns of wire, and it is finally 
branded with its nominal resistance value 
in ohms. 

The actual resistance depends on the 
nature and the gauge of the wire- used, 
and on the length of wire wound around 
the tube or FORMER. Resistors made 
up after this fashion are known as 
WIRE-WOUND types. 

For resistance values above a few 
thousand ohms, the wire-wound type pre¬ 
sents manufacturing difficulties, owing to 
the fine gauge and the nature of the 
wire which would have to be used, and 
also the bulk of the finished component. 
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As a result, an alternative type of 
resistor is generally used. Finely divided 
carbon or similar granules are mixed 
with a non-conducting binding material 
and moulded into small rods. The pro¬ 
portion of carbon and binder and the 
physical dimensions govern the ultimate 
resistance of the small rod. This basic 
element may be moulded into a bakelite 
tube for further protection or simply 
coated with lacquer or enamel. 

Some carbon resistors are made by 
spraying a carbon compound on to the 
surface of an insulating rod, the nature 
and thickness of the coating determin¬ 
ing the resistance of the layer. 

Two copper “pigtails” for soldering 
complete the assembly of these so-called 
CARBON RESISTORS^ Like the wire- 
wound types, they may be branded 
directly with their nominal resistance 
value or distinguished by means of a 
colour code. 

The standard RMA (Radio Manufac¬ 
turers’ Association) colour code is in¬ 
cluded for reference. It will be seen 
that the colour of the body, the colour 
of the end and of the band (or dot), all 
have a special significance. 

As the colour code table shows, the 
coding system used nowadays differs 
slightly from that used in the early days 
of radio. The significance of the colours 
has not changed, however, only the wav 
in which the coloured bands are arranged 
on the resistors themselves. 

When current flows through a resis¬ 
tor, the erratic movement of the elec¬ 
trons and the resulting electron friction 
absorb energy from the source of cur¬ 
rent, which is made evident in the re¬ 
sistor as heat. 

Without being more precise just here, 
the heat generated can be expressed in 
WATTS. The amount of heat which 
any resistor can DISSIPATE is closely 
related to its physical size and to the 
ability of the associated insulating ma¬ 
terials to withstand the effects of in¬ 
creased temperature. 

TYPICAL RATINGS 

Resistors commonly used in radio 
work, and illustrated in figure 5, range 
from one half to two inches long and 
carry dissipation ratings of from .25 to 
20 watts. Larger resistors are available 
for special purposes. 

The association of resistance and heat 
is best illustrated by certain common 
household electrical appliances. 

In the ordinal^ electric light globe, 
the filament is, in reality, a small but 
carefully designed resistance element. 
When connected to the specified EMF 
or voltage, a current flows which is of 
sufficient magnitude to raise the tempe¬ 
rature to a white heat: the exclusion of 
oxygen from the glass envelope prevents 
the filament from disintegrating chemic¬ 
ally. 

In the electric radiator or toaster, the 
resistance element is more bulkv and is 
designed to dissipate from 500 to 1,500 
watts, glowing at red heat in the pro¬ 
cess. This red hot glow supplies the de¬ 
sired warmth. 

In figure 5 you will note a circle con 
taining the first of manv rather mys¬ 
terious symbols. The zig-zag line is 
actually the schematic symbol for a re¬ 
sistance. 

When electrical or radio engineers 
are depicting an electrical circuit, solid 
lines represent wires or connecting links. 
This is simple enough, but it would be 
a nuisance to have to sketch a resist¬ 
ance in detail whenever on** had to be 


Figure 6: The 
term "variable 
resistor" normally 
denotes a unit 
having a fixed re* 
sistance element , 
with a moving 
contact arranged 
so that it can 
make connection 
at any point 
along its surface. 


shown in a particular portion of a cir¬ 
cuit. 

Engineers use these symbols to sim¬ 
plify both the drawing and the reading 
of schematic circuit diagrams. The sub¬ 
ject will be explained later in more de¬ 
tail; just remember that a zig-zag line in 
a circuit normally represents a resistor. 

One more point, and your reading of 
chapter 1 will be complete. 

There are various applications where 
it is necessary to vary the amount of 
resistance in circuit; this brings us to 
the term VARIABLE RESISTOR. 

The most elementary form of variable 
resistor is a wire-wound type with a 
small guide rail mounted above it; the 
guide rail carries a spring contact which 
presses down on the coil of resistance 
wire. One terminal or lug is connected 
to one end of the wire and the other 
to the adjustable contact. By simply 



Figure 7: In radio parlance, the 
term "potentiometer" usually denotes 
variable resistor with a connection to 
each end of the resistance element 
and to a moving connector, It is 
represented by the top symbol in the 
group, the other two inferring that 
only two connections are necessary— 
to one end and the tapping . 

moving the contact along th e guide rail, 
the whole or part of the resistor is effec¬ 
tive between the terminals. (See figure 
6 .) 

As an alternative, a simple clip may 
be fixed around the resistance element, 
so arranged that it can be moved along 
as required, then tightened to make con¬ 
tact with the wire. 

Where ease of adjustment is import¬ 
ant, it is possible to have the resistance 
wire wound on a flat insulating strip, 
bent into about a three-quarter circle. A 
spindle is located at the centre point of 
the arc carrying a radius arm. As the 
spindle is rotated, this radius arm 
moves over the resistance element, mak¬ 
ing contact, as it passes, with each indi¬ 
vidual turn. 

One terminal connects to one end of 
the resistance element and the other ter¬ 
minal to the contact arm. Any value 
from zero to maximum resistance may 
be effective between the terminals, de¬ 
pending on the setting of the contact 


arm. 

In the earliest controls of this type, 
the wire-wound resistance element was 
left exposed, but present practice is to 
house it in a moulded bakelite case for 
appearance and protection. 

For resistance values in excess of a 
few thousand ohms, the resistance ele¬ 
ment is usually a carbon mixture, 
moulded into the required shape. 

Some of the earliest variable carbon 
resistors merely contained loose carbon 
and mica granules, or carbon impregnat¬ 
ed discs, which were pressed together 
by the action of a screw; this decreased 
the resistance as required. 

The appropriate schematic symbol for 
a variable resistor is the central one in 
figure 7. It depicts quite clearly the re¬ 
sistance element, with its end connec¬ 
tion and the moving contact. 

The bottom symbol also depicts a 
simple variable resistor, but it is less 
precise, in that it does not differentiate 
between the moving and fixed contacts, 
nor does it show the unused portion of 
the resistance element. Variable resistors 
having just the two connections, are 
commonly known as RHEOSTATS. 

Modern practice is to provide a vai.- 
able resistor with three connections, one 
to each end of the resistance element 
and one to the moving contact. Such a 
unit is generally referred to as a PO¬ 
TENTIOMETER and all three connec¬ 
tions are normally employed in modern 
circuit practice. 

In cases where only two of the three 
connections are used — one moving and 
one fixed—the unit is said to be em¬ 
ployed as a rheostat. The appropriate 
symbol for a potentiometer is the top 
one in figure 7. It shows quite clearly 
the two end connections and the moving 
contact. 

(To be continued). 
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Frequency Selective 
Audio R/C Networks 

By the Engineering Department, Aerovox Corporation 


T^REQUENCY 
a caDacitance 


- selective resistance- 
the 

obvious advantage of simplicity and 
compactness. But they also permit the 
tuning of amplifiers, oscillators and 
filters at frequencies where variable in¬ 
ductors are unavailable for LC circuits, 
and would be exceedingly bulky if they 
were obtainable. An attendant advan¬ 
tage is freedom from hum and other 
extraneous pickup which result from use 
of inductors. 

Two widely used networks are shown 
in Figure 1. These are the Wien bridge 
(A) and parallel-T circuit (B). Both 
are essentially null circuits: i.e., at some 
frequency governed by the R and C 
valves, transmission from INPUT to 
OUTPUT ideally is zero. 

The performance often is inverted 
simply by including the RC network in 
the negative feedback loop of an ampli¬ 
fier. The gain of the amplifier accord¬ 
ingly is cancelled at all frequencies 
except the null frequency (which is 
removed by the network), the amplifier 
transmits this frequency, and the result 
is a sharply tuned active bandpass 
system. 


The network is simplified by main¬ 
taining a suitable relationship between 
its R and C elements. Thus in Figure 
1 (A) the two “tuning” resistances (R) 
are equal, and so are the two capaci¬ 
tances (C). 

Furthermore, the ratio arms have a 
2:1 relationship. The values of 1,000 
and 2,000 ohms, 
shown here, are 
convenient for most 
applications, but any 
desired total resist¬ 
ance may be used as 
long as the 2:1 ra¬ 
tio is preserved. 

In Figure 1 (B) 
the two ungrounded 
resistances are equal, 
whereas the ground¬ 
ed one is half their 
value. Similarly, the 
two ungrounded 
capacitances are 
equal, whereas the 
grounded one is 
twice their value. 

When these con¬ 
ditions are satisfied, 
both circuits have 


the same balance equation, i.e., the null 
frequency. 

(1) f == 1/2 RC where f is in cycles per 

second, R in ohms and C in 
farads. 

Therefore: 

(2) R= 1/2 i/C and 

(3) C= 1/2 fR. 

A particular attraction of the selective 
RC circuit is the comparative ease with 
which it may be tuned at audio fre¬ 
quencies. This often is accomplished by 
means of rheostats substituted for the 
fixed resistors in Figure I. 

To tune the Wien bridge, either the 
two resistors (R) or the two capacitors 
(C) must be varied simultaneously and 
must have equal values at all settings. 

To tune the parallel-T, either all three 
resistances or all three capacitances must 



(A) WIEN BRIDGE 



(B) PARALLEL-T 


Fig. 1 


TYPICAL FREQUENCY-SELECTIVE RC NETWORKS 
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TRIO the name to look for in 

STEREO AMPLIFIERS 

Now after two years of exhaustive tests present the- 

TWIN 12 WATT 


PRICE 



ALL TRANSISTOR 
PREMAIN AMPLIFIER 




Transistors & Diodes used: 


Output: 


Input: 


Output Impedance: 
Load Impedance: 

Low Output Distortion: 


// SPECIFICATIONS 

2SB-348 x 2, 2SB-346 x 6, Tone Control: 
2SB-56 x 2, 2SB-43 x 2, 

2SD-43 x 2, 2SB-202 x 4, 

RSB-26 x 4, DS-1M x 2, 

(22 transistors, 2 diodes). 

Max. 12 W x 2. 

Undistorted: 10 W x 2 
(Harmonic Distortion less 
than 2 %). 

MAG. . . 10W/16 ohms 
with 3 mV input: TUNER, 

TAPE, XTAL, AUX. . . . 

10W/16 ohms with 100 mV 
input. 

1 ohm. 

4-16 ohms. 

Less than 0.5% at 10 
mW/16 ohms. 


(+ 9dB 
50c/s (—1 IdB 
(+ 6dB 
lOkc (— 13dB 
100 c/s 
10 Kc . 

50 c/s . 

10 Kc . 


. + 8dB; 
, + 4 dB 
- 9dB 
- 12 dB 


RIAA (LP record) 
1.5 mV/16 ohms 
0.5 sec. 


Loudness Control: 

Rumble Filter: 

Scratch Filter: 

Equalization: 

Residual Noise: 

Warm-up Time: 

Critical Inner Temperature: 55°C. 

Power Source: AC . . . 220V, 240V, 50-60 

c/s 30 VA. 

DC . . . 12-18V, 15VA at 
18 V. 

Dimensions: (W) lliin x (H) 4in (D) 

8in. 

Weight: 1011b. 


The TW-30 is an epoch-making all transistor amplifier manufactured by Trio, a leading manufacturer of Hi- 
Fi equipment. It will pave the way for the coming era in high fidelity history. Experts agree that transistors do a 
far better job for a wide variety of reasons as mentioned below. 

FEATURES 


(1) OTL Circuit (Output Transformerless Circuit) 

It requires no special speakers as necessitated by an 
OT tubed amplifier. Any speaker with the 
impedance from 4 to 16 ohms will do. 

(2) Built-in Circuit Breaker 

No fear of damaging power transistors, as a relay 
will automatically cut off power supply when out¬ 
put exceeds the normal maximum level, or, when 
the speaker terminals are short circuited. 

(3) Short Warm-up Time 

The TW-30 begins to function with the warm-up 
time as negligibly short as 0.5 second, so you are 
fully in time for record playing even if you switch 
on the amplifier soon after setting a stylus on a 
disk. 

(4) Low Power Consumption 

The TW-30 consumes only 1/10 power, compared 
with an ordinary tubed amplifier, because of very 
little power consumption at no signal. 


(5) Compact Size and Light Weight 

Provided with transistors occupying little space and 
OTL circuit (output transformerless circuit), the size 
and weight are minimised to 4 in comparison with 
a tubed amplifier. 

(6) Superior Damping Characteristic 

The approximately 1 ohm impedance of the TW-30 
is compared favourably with 6-10 ohm impedance 
of a tubed amplifier. It means that you can enjoy 
the TW-30 with superb high frequency transient 
response and low frequency power handling ability. 

(7) Battery Operation 

It will not only operate from a 220V AC line or a 
240V AC line, but can be efficiently operated with 
12 to 18V batteries. 

(8) Handy Volume and Balance Controls 

You can adjust the volume and the balance very 
easily with the concentric volume control and bal¬ 
ance controls. 


AVAILABLE FROM ALL GENUINE HI-FI RETAILERS 

Sole Australian Importers & Distributors 

BARDSLEY IMPORT TRADING GO. 

• 166d GLEBE ROAD, GLEBE, N.S.W. PHONES MW1453-MW4283 • 
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be varied simultaneously and must have 
equal values at all settings. 

In practical amplifiers and oscillators 
in which the RC network is in a feed¬ 
back loop, a ganged rheostat is used for 
tuning, and switched capacitors for 
range selection, or vice versa. 

Because the Wien bridge is tuned by 
means of a two-gang variable unit it is 
somewhat simpler and less expensive 
than the parallel-T, which requires a 
three-gang unit. But the Wien bridge 
does not provide the common input- 
output ground afforded by the parallel- 
T and thus requires a shielded input 
transformer, output transformer, or 
both, in most applications. 

When the R and C values are closely 
maintained, as when close-tolerance 
capacitors and precision potentiometers 
are used, a-f frequency-selective net¬ 
works may be sharply tuned. Frequency 
rejection, for example, may be 60 db 
with the parallel-T, and a bandpass 


amplifier tuned with either of the net¬ 
works will provide rejection of 40 db 
at one octave above and below the pass 
frequency. 

Obvious applications are in bandpass 
and band rejection filters, tuned ampli¬ 
fiers, distortion meters, wave analysers, 
noise meters, frequency meters, and tele¬ 
metering systems. 

Network calculations will be simpli¬ 
fied through use of the nomograph. 
Figure 3. 

This alignment chart is based on 
Equation (1) and has been constructed 
for frequencies from 1 cps to 20 kc. 
Capacitance is given from 20 pf to 5^fd: 
It has been our observation that lower 
capacitances than 20 pf often become 
masked by circuit strays and that higher 
capacitances than 5 ^fd often are diffi¬ 
cult to obtain in precision units except 
at considerable expense. 

Resistance is given from 5 ohms to 
1 megohm. Here again we have limited 
the presentation to practical values: 
These are the limits between which the 
majority of commercial ganged poten¬ 
tiometers operate. 

Figure 2 illustrates use of the nomo¬ 
graph. In this example, the question is 
answered, “What value of resistance is 
needed to tune to the null frequency of 
500 cps with a capacitance of 0.01 Add?” 

FQr the answer, a line is drawn (real, 
or simply a straight-edge alignment) 
from 500 cps on the FREQUENCY 
scale through 0.01 Mfd on the CAPACI¬ 
TANCE scale, and 32,000 ohms is read 
on the RESISTANCE scale as the re¬ 
quired value. The calculated R value, 
using Equation (2) is 31,847 ohms, indi¬ 
cating a nomograph error of only 
4-0.48% in this instance. 

This operation would also give the 
required C if f and R were stated, and 
the null frequency if R and C were 
stated. 




COLOUR 


(Continued from page 7) 


changes only. This property of the eye 
enables part of a colour television pic¬ 
ture to be transmitted as brightness 
changes to which colour is added. 

In other words, part of the picture can 
be transmitted in black-and-white and 
relatively low definition colour added. 

One other effect has to be considered 
in relation to colour television repro¬ 
duction. This is the persistence of vision. 
When an image is formed on the retina 
of the eye, it does not decay instantly 
but persists for a fraction of a second. 

If the human eye is presented with a 
series of images at a frequency of, say, 
25 images per second it will not see 
them as individual images but integrates 
them to form a continuous record. 

A familiar example of this is the mo¬ 
tion picture. The film in the camera and 
in the projector does not run continu¬ 
ously but each frame is exposed, cover¬ 
ed by a shutter while the next frame is 
pulled down, this frame exposed, and so 
on, at a frequency of 24 frames per 
second. Each frame is, as it were, a 
snapshot recording a particular stage 
in a movement. 

Because of the persistence of vision 
the eye integrates these individual stages 
into a continuous movement. To prevent 
any sensation of flicker, the shutter also 
chops the light while each frame is ex¬ 
posed, giving a “field” frequency of 48 
per second. 

The eye will also integrate colours 


presented to it. If a disc is painted in 
sectors of the seven spectral colours or 
the three primary colours in light, the 
disc appears white when it is rapidly 
rotated. Although each colour is present¬ 
ed to the eye separately, the persistence 
of vision integrates them to form white. 

If only two of the primary colours 
are painted on the disc, the eye inte¬ 
grates them into their sum. If the eye 
is presented with the red, green, and 
blue components of a scene in rapid 
succession, it will integrate them into a 
complete colour picture. 

So much for colour and colour per¬ 
ception. It is now possible to see how 
the points discussed apply to colour re¬ 
production. 

A scene appears to be coloured be¬ 
cause the objects within the scene do 
not uniformly reflect the light falling on 
them, each object absorbing some col¬ 
ours and reflecting others. 

For the purpose of analysis and sub¬ 
sequent reproduction, the colours in a 
scene can be represented sufficiently well 
in terms of mixtures of red, green, and 
blue light. 

Thus, the colours in a scene can be 
analysed into these primary colour com¬ 
ponents by means of filters which trans¬ 
mit a particular range of colours and 
absorb light whose colour is outside 
the range. 

If the primary colour components are 
recombined, a reproduction of the origi¬ 
nal scene is obtained. 
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SPEAKER 

SYSTEMS 



8" SYSTEMS 


Your choice of Column, Rectangu¬ 
lar or Slim-line Cabinets fitted 
with:— 

Goodmans Axiette 8" Speaker. 

£27.9.6 

Goodmans Twin Axiette 8" 

Speaker . £29.6.6 

Goodmans Tri Axiette 8" Speaker. 

£35.9.0 


10" SYSTEMS 


Your choice of Rectangular or 
Slim-line Cabinet fitted with:— 

Goodmans Axiom 10" Speaker. 

£33.5.0 

Goodmans Twin Axiom 10" 

Speaker . £35.6.0 

Goodmans Tri Axiom 10" Speaker. 

£42.2.6 


12" SYSTEMS 


Your choice of Rectangular or 
Slim-line Cabinet fitted with Good- 
mans ARU 172 with:— 

Goodmans Axiom 201 Speaker. 

£56.6.9 

Goodmans Axiom 301 Speaker. 

£67.17.0 

Goodmans Tri Axiom 212C 

Speaker . £67.13.3 

Goodmans Tri Axiom 612C 
Speaker . £78.2.3 


12" Multi-Speaker Systems 


Your choice of Rectangular or 
Semi-Corner Cabinet fitted with 
Goodmans ARU 172 with:— 

1 Goodmans Audiom 51 Bass 
Speaker. 

1 Goodmans Midax 650 Mid 
Range Speaker. 

1 Goodmans Trebax 100 Tweeter. 

1 Goodmans X0950/5000 Cross¬ 
over. 

2 Goodmans Attenuators. 

£117.17.9 

As above, but with Goodmans 
Audiom 61 Bass Speaker. 
£131.4.0 


Goodmans Eleganzia System 


Containing specially designed 12" 

and 6" Speakers . £62.6.0 

(Cabinet Size: 27" High, 20" Wide, 
6±" Deep.) 


Full technical information & illustrations on request. 

UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: 28.3718, 28.3926 

OPEN SATURDAY MORNINGS 
Sydney's leading High-Fidelity Specialists 
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ELECTRONIC DEVELOPMENTS 


KITSETS 


..BUILD IT YOURSELF... 
FOR HALF PRICE 


RECEIVERS 

1. DXERS I (B. or AC) 

2. DXERS 2 (B. or AC) 

3. DXERS 3 (B. or AC 

4. S/W 3 Band 3 (A.C.) 

5. Little General 1961 


6. Interstate 5 

7. Dual Wave 5 

8. Dual Wave 6 

9. 1962 Stereogram 

10. Transistor I 

I I. Transistor 2 

12. Transistor 3 

13. T r ansistor 4 

14. Transistor 6 

15. Transistor (R.F.) 7 

16. Transistor 8 

17. Transistor (3 Band) 8 


COMMUNICATION 

TYPES 


18. Interceptor 5 

19. Globespan 8 

HIGH FIDELITY 
AMPLIFIERS 

20. Hi-Fi (M) 3 

21. Mullard (M) 3-3 

22. Mullard (M) 5-10 

23. Mullard (M) 5-20 

STEREO UNITS 

24. Mullard 2-2 

25. 1962 Mullard 3-3 


26. 1962 Mullard 10-10 

27. Unit I (R.TV& H.) 


28. Unit 2 (R. TV & H.) 

29. . Unit 3 (R. TV & H.) 

30. Unit 4 (R. TV& H.) 

31. Playmaster 101 

32. Playmaster 103 

33. Playmaster Twin 10 

34. Playmaster Twin 17 

35. Miniwatt Twin 10 


GUITAR AMPLIFIERS 

36. Golden Series 12 W. 

37. Golden Series 20 W. 

38. Std. Series 12 Watt 

39. Std. Series 25 Watt 

40. Std. Series 35 Watt 

P.A. AMPLIFIERS 

41. Standard 12 Watt 

42. Standard 25 Watt 

43. Standard 35 Watt 

44. Standard 100 Watt 

45. Transistor 10 Watt 

46. Transistor 30 Watt 

CONTROL UNITS 

47. Playmaster No. 8 

48. Playmaster No. 9 

49. Playmaster No. 10 

50. Transistor Low Noise 

(Monaural) 

51. Transistor Low Noise 

(Stereo) 

52. 4 Channel Audio 

Mixer. 


TUNERS 

53. Playmaster No. 3 

54. Playmaster Program 

Source. 

55. Transistor High Gain 

56. T'istor Medium Gain 

57. Mullard Wide Band 

58. Philips Wide Band 

TRANSISTOR 

AMPLIFIERS 

59. I Watt Stereo 

60. 2 Watt Stereo 

61. 4 Watt Stereo 

62. 10 Watt Stereo 

TAPE AMPLIFIERS 

63. No. 3 R. TV & H. 

June, I960. 

64. No. 4R. TV & H. 

July, I960. 

65. Stereo Tape Amp. 

INSTRUMENTS 

66. 3" C.R.O. R.TV&H. 

67. 5 M C.R.O. R.TV&H. 

68. 6V Tachometer 

69. 12V Tachometer 

70. Electronic Stetho. 

71. Sweep Generator 

72. Pattern Generator 

73. G.D.O. Adaptor 

74. R/C Bridge 


75. Valve & Transistor 
Tester. 

76. Transistorised Signal 
Tracer. 

77. Transistorised Wave 
Meter. 

78. Standard Audio 
Osc. 

79. 1962 Wide Range 
Audio Osc. 

80. V. T. V. M. 

81. Signal Generator 
R.F. 

82. Distortion-Noise-&- 
Millivoltmeter. 

MISCELLANEOUS 

KITS 

83. 50 MC/S Converter 

84. 144 MC/S Converter 

85. S/W. I. Converter 

86. S/W. 2. Converter 

87. Light Beam Relay 

88. Fremodyne 4 

89. Stereo Phone Amp. 

90. Stereo Phone 
Adaptor 

91. Porta Player 

92. Porta Gram 

93. Transporta Grame 7 

94. Flasher Unit 

95. Regulated 9V 
Supply 

96. Universal Battery 
Charger 

97. Intercom Unit 


EXCELLENT FREQUEN¬ 
CY RESPONSE. LOW 
DISTORTION FIGURE 
HIGH INPUT SENSI¬ 
TIVITY. ALL CON¬ 
TROLS SELF CON¬ 
TAINED. 10 WATTS 
PER CHANNEL 



o a 0 a 0 0 

. . .. 


NOTE THE A&R OUT¬ 
PUT TRANSFORMERS 
USED ARE MADE TO 
OUR SPECIFICATION 
IDB I0CPS TO 40 
KCS GRAIN ORIEN¬ 
TED CORE. POWER 
RATING-20 WATTS. 


MMIWATT TWIN 10 STEREO-COMPLETE KIT—£36/12/6 


^ 0 r i ‘ * $ I ^ | * Sc 1 > ^ | ' 

ELECTRONIC DEVELOPMENTS 

Phone 63-3596 232 FLINDERS LANE Phone 63-3596 

63-5973 MELBOURNE . . . . VICTORIA 63-5973 

• _._ • _ ; ___ 
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ELECTRONIC DEVELOPMENTS 


TRANSISTORISED SERVICE OSCILLATOR 

FULL KIT OF PARTS AS PER 
R. TV fir H., MARCH, 1962 

ONLY £12/8/6 


"LEARN WHILE YOU BUILD” KIT 

A COMPREHENSIVE 3 STAGE COURSE 

WRITE FOR DETAILS NOW! 


1963 R. TV & H. 3in. C.R.O. 

FULL KIT OF PARTS FOR THIS 
TOP GRADE INSTRUMENT, AS 
FEATURED IN R. TV b H. JUNE, JULY, 
AND AUGUST, 1963 £49 / 12 / 6 m A c x 


J 


"GOLDEN SERIES" 
20 wall GUITAR 
AMPLIFIER vibutoI 
£31/15/6 

1962 Milliard 3-3 
Stereo Amp. 
£24/18/6 

COMPLETE 

1962 Milliard 
10-10 Stereo Amp. 
£38/7/6 

COMPLETE 

50 and 144 MC 
CONVERTERS 

£6/12/6 

(PLUS CRYSTAL) 


ALL TRANSISTOR 

24 waft Stereo kit 
£36/18/6 

NEW STOCK ITEMS 

TELESCOPIC AERIALS... FOR PORTABLE RECEIVERS. 
WALKIE TALKIE UNITS & TEST E0UIPMENT. 

6 SECT . . . LENGTH 22". ONLY 28/-. 

HI-FI 3 
AMPLIFIER 
£14/18/6 


MULLARD 1962 Stereo 10-10 P/Circuit Boards.28/- 

,, ,, n „ Front Escutcheon.. 24/- 

(Anodised Black with Gold markings) 

MULLARD 1962 Stereo 10-10 Metal Work 

(Chassis — Shield — & Base Plate). 80/- 

NOTE: ALL ABOVE PRICES INCLUDE SALES TAX 


WE STOCK METALWORK AND PANELS FOR RADIO, TV & HOBBIES PROJECTS AND NUMEROUS OTHER TYPES. 

TEST EQUIPMENT 
PICKUPS 
CARTRIDGES 
STYLI 

VIBRATORS 
PRINTED CIRCUITS 
COILS 

ELECTRONIC DEVELOPMENTS 

Phone 63-3596 232 FLINDERS LANE Phone 63-3596 

63-5973 MELBOURNE . . —VICTORIA 63-5973 


ALUM. & STEEL 

RECORDING TAPE 

TV COMPONENTS 

CHASSIS 

VALVES 

CONDENSERS 

ALUM. PANELS 

TRANSISTORS 

RESISTORS 

AMPLIFIERS 

PREAMPS 

PICTURE TUBES 

RECORD PLAYERS 
RECORD CHANGERS 

SPEAKERS 

TRANSFORMERS 

TRANSCRIPTION 

MICROPHONES 

CHOKES 

UNITS 

TAPE DECKS 

TV AERIALS 

METERS 









































Manufactured by 


ZEPHYR PRODUCTS PTY, LTD 


MANUFACTURERS OF RADIO A ELECTRICAL EQUIPMENT A COMPONENTS 


NEW ATTRACTIVE 

CRYSTAL MICROPHONE 
TYPE 26XA 

• Hand use by removal of stand adaptor 

• Two-tone attractive case with 9 feet of cable 

£ High output Crystal Element protected against 
ingress of moisture 

• Manufactured to suit Australian climatic con¬ 
ditions 

£ Excellent Tonal Response. Ideal for Tape 
Recorders, Paging, etc. 


PRICE £1/1/10 

Plus Sales Tax 2/4 


30 WATT 
P.A. AMPLIFIER 

Part No. 598. Complete kit of 
parts to the smallest screw. 

FOR ABOVE — £27. 

Part No. 597. Basic kit as above 
£5/4/. 

Postage 597 or 598 — 10/. 


24W ALL TRANSISTOR STEREO AMP. 

Write for list of parts and prices. 

Part 613. 24w. Stereo. 3 printed circuits £2/10/. 

Part 614. 24w. Stereo basic kit. Cabinet, chassis and en¬ 
graved panel £4. Eng. panel only 15/. 

Part 615. 24w. Stereo. Complete kit of parts — £43. 
Postage costs: 613 1/; 614 or 615, £1. 

NOW . . . R.C.S. make available in one complete kit all 
the component's for the famous R. and H. sets listed. 
Remember, these are not so-called "identical" or "near 
enough" parts—THESE ARE THE GENUINE PARTS USED IN 
THE ORIGINAL PRINTED CIRCUIT DESIGNS! These pack¬ 
age deals are available direct to YOU by mail. 


Part 602. RF and Audio Transporta 4 
Part 603. RF Section Transporta 6 
Part 604. RF Section RF Transporta 7 
Part 605. Audio Section 500 mw 


£ 9/19/3 
£7/14/3 
£10/6/8 
£6/13/9 


PERSONAL 

Transistor radio 

1 transistor, 1 diode No. 593 
59/6 READY TO OPERATE 

Do-it-yourself kits of parts for 
above. No. 582, 49/6. 
Postage 1/. No C.O.D.s. 


THESE SETS AND COMPLETE KITS POSTED TO YOU DIRECT! WRITE FOR PARTS LIST! 

Parts listed below available all electrical stores 


TRANSISTOR COILS 
AND IP'S 


Part No. 


174 Single Tuned IF 455 Kc 

14/2 

175 Single Tuned IF 455 Kc 

14/2 

176 Double Turned IF 455 Kc 

16/2 

177 Double Tuned IF 455 Kc 

16/2 

178 Double Tuned IF 445 Kc 

16/2 

179 Transporta IF 

15/10 

248 Osc. Coil 

14/2 

249C Aerial Coil with rod 

£1 

252 RF Coil 

14/2 

253 Car Aerial Coil 

15/8 

221 Aer. coil valve 

15/8 

223 Osc. Coil Valve 

14/2 

118 IF Var. Freq. 445 Kc 

18/9 

119 Standard IF valve 445 Kc 

16/2 

Sales tax included 



FILTERS 


Part No. 


II 

Aer. Filter Kit 

116/8 

26 

%amp Line Filter 

39/9 

27 

2 amp Line Filter 

48/9 

(Sales tax incl.) 



DIALS AND KNOBS 


453 

Dial flr> " ^ob 300pf Gang 

12/6 

458 

D ; "' 300pf Gang 

12/6 

Sale 

* 



PRINTED CIRCUITS 

Part No. 

558 Amp. Audio- Transporta 6 and 7 

25/ 

559 RF Section Transporta 6 25/ 

562 RF Section Transporta 7 25/ 

567 RF Stage 3 gang Transporta 7 25/ 

568 TV Video Strip R. and H. 25/ 

577 University Converta 62/IC 25/ 

569 Audio and RF Transporta 4 25/ 


578 Basic Converter 6I/9C 25/- 

580 Car Radio 37/6 

586 Preamplifier 61/IIP 25/- 

587 Preamplifier 61/11 Pi 25/- 

591 30 W.P.A. Amplifier 35/- 


599 Mullard 3/3 Stereo, each 25/ 
606 Mullard 10/10 Stereo—pr. 65/ 
Sales tax included 





























Despite a conviction that the subject of fringe area television had died 
a natural death, it stolidly refuses to lie down. From a reader on Boyup 
Brook, West Australia, comes a letter which maintains that some tele¬ 
vision viewers, at least, would be satisfied to concentrate all their resources 
towards receiving a single station. 


By Neville Williams 


Over the past few months, discussion 
of fringe-area television reception has in¬ 
dicated the lengths to which potential 
viewers will go to receive TV and the 
order of noise/signal ratio they will tol¬ 
erate; much has been said also, about 
the order of brightness and contrast for 
optimum viewing under these condi¬ 
tions. 

Reference has been made to such 
things as R.F. preamplifiers and we were 
at pains to point out that, at television 
frequencies, these could not be put to¬ 
gether successfully in the same easy¬ 
going way that one might adopt for 
the lower frequency bands. Unless a 
:ertain order of performance was 
achieved, a preamplifier would more 
likely deteriorate the signal than im- 
arove it. 

We pointed out the theoretical ad¬ 
vantage of a “masthead” RF preampli- 
ier, but suggested that there was no 
;uch things as a “simple” mast-head am¬ 
plifier capable of handling the multiple 
:hannels, which we felt viewers would 
vant to receive. 

On this point we have been challeng- 
rd by the reader mentioned earlier. He 
vrites as follows: 

Dear Sir, 

As a reader of some years’ standing 
md having just received your June issue, 

am goaded into putting pen to paper 
o air my thoughts on a subject which 
las troubled me for a long time. 

I have finally been driven to this by 
emarks in your article “ Let’s Buy An 
Argument” on fringe TV reception. As 
me of probably thousands of your read- 
•rs who are trying to coax some hind 
)/ a picture from a very “ unco-operative” 

\adio. Television & Hobbies. _ Annnz* _I 


TV receiver, J would beg to differ and 
say that most of us would give our back 
teeth and more to get even ONE reason¬ 
able picture occasionally, never mind two 
or more. 

In this area, about 150 miles south of 
'Perth, if we get a good picture on more 
than one night a week we start boasting 
about it and feel that all is not yet lost; 
the much abused TV set gets another 
reprieve from the axe. 

/ feel that the subject of fringe recep¬ 
tion has been a much neglected one in 
your paper. We get a procession of sun¬ 
dry receivers, stereo and hi-fi amplifiers 
of all descriptions, all of them interesting, 
but mainly for those already in posses¬ 
sion of other electronic entertainment, 
while the struggling TV fan goes without. 

Please give us some help with our 
problems. There are many of us, and 
will be for some years to come, in spite 
of enthusiastic claims of the powers that 
be. 

I am using a transistorised mast-head 
amplifier with varying success , but would 
like to try an amplifier either at the mast¬ 
head or the receiver, peaked to receive 
our best station, Channel 2, but don't 
know how to go about it. 

Once again here’s hoping. 

Yours faithfully, J.R. 

I must admit to having pondered this 
letter for quite a while. 

What basic assumptions were implicit 
in the mind of the reader who wrote it? 
Have we. by neglect, denied readers a 
television service which a home-made 
preamplifier could bring them? What 
would be involved in developing and 
evaluating, in a city-based laboratory, 



6(U|Am 
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ABOUT 
DEEP FRINGE 
TELEVISION 

equipment and techniques for use in 
deep fringe areas? 

To put first the least charitable 
thoughts, our correspondent’s request 
could stem from a very common mis¬ 
conception — you can recover any sig¬ 
nal, if you only add enough valves! 
Thus, if a signal is very weak, one 
more valve at the front end should lift 
it into the not-so-weak class; another to 
the merely weak, and so on. 

In fact, this is not so. 

A certain order of overall amplifica¬ 
tion, normally involving valves or tran¬ 
sistors is necessary in a receiver to pro¬ 
duce the required sound and/or picture 
from signals which might range down 
to the “very weak” class. If the gain 
falls short of this requirement, then 
somebody, somewhere, is going to miss 
out, needlessly, on available television 
entertainment. 

However, as the signals become pro¬ 
gressively weaker, they diminish to an 
order which is below unwanted “noise” 
components in the overall receiving sys¬ 
tem, including basic atmospheric noise, 
noise due to molecular action within the 
aerial, feedline and receiver input cir¬ 
cuit, noise in the first amplifying stage 
and, perchance, in the stages immedi¬ 
ately following. This noise produces 
“snow” in a television picture and “hiss” 
in an audio system. 

At this point, the problem becomes, 
not merely one of amplifying a weak 
signal, but of trying to do so while 
maintaining the best possible ratio be¬ 
tween the signal level and the noise 
level. ^ 

Putting it in general terms, once a 
receiver has tho gain necessary to reach 
well down into thd noise level, no addi¬ 
tions or modifications will contribute 
to the ultimate legibility of the desired 
signal unless they improve, in some way, 
the signal-to-noise ratio. 

To repeat a rather worn phrase, more 
gain in an already sensitive television 
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COMMENT ON "DELTAHET" TUNER 

. . ' ' ■ .. 


Dear Sir , 

Upon reading your article in this 
month's edition, 1 became very inter- 
ested and I have several suggestions 
which I think may help your receiver. 

Using the tuning limits you have 
suggested, 1 to 30 Mc/s, and the 
band-pass filter being centred on 40 



Mc/s, only a VFO range of 10.5 to 
38.5 Mc/s is needed, in 1 Mc/s steps. 
A second IF of 2 to 3 Mc/s requires 
cn injection frequency to mixer No. 
2 of 37.5 Mc/s. 

This may be providel by 0-27 Mc/s 
in the crystal oscillator bandpass 
(,27+10.5=37.5, 38.5-1=37.5). 

Also, as the VFO frequency is in 
1 Mc/s steps from 10.5 Mc/s, the 
1 Mc/s crystal could be replaced by 


a 0.5 Mc/s crystal, using its har¬ 
monics for the 1st and 3rd mixers, 
and using a tunable filter and ampli¬ 
fier to select the injection frequency 
for the 1st mixer. 

This would eliminate the need for 
high stability in the VFO and would 
eliminate the VFO itself. 



Also, unless the 40 Mc/s band-pass 
filter has excellent skirt selectivity, 1 
would suggest raising the 2nd IF, al¬ 
though it means more difficulties in 
the stability of the 4th mixer's oscil¬ 
lator. 

I hope 1 have made some sense 
and that my points may help you. 

Yours faithfully , 

P.D. (Miranda, N.S.W.). 


500Kcs. 
XTAL OSC., 
HARMONIC 
GEN. 


0.-27MC. 

L.P.FILTER 


receiver will merely ensure the recp- 
tion of bigger and better '‘snow!” 

All this, of course, is largely repeti¬ 
tion of what has been said before, but 
it will serve a purpose if it gets over to 
another group of readers what is an im¬ 
portant basic fact. 

As I mentioned earlier, it is probably 
uncharitable to suggest that our present 
correspondent is not fully aware of the 
position. Assuming this to be the case, 
the purposes of his letter might presum¬ 
ably be tabulated as follows: 

(1) To stress that some fringe-area 
viewers, at least, are only too happy 
to think in terms of a single station. 

(2) In such a case, a single channel 
preamplifier, with its fewer complica¬ 
tions would have both use and appeal. 

(3) A preamplifier peaked to a single 
channel might yield a better signal than 
a broadband type, as currently in use 
with the correspondent’s receiver. 

The first point is well taken. 

ESSENTIAL DATA 

To the last, I could only register a 
mental : “maybe,” without having any 
really quantitative information as to how 
current television equipment performs on 
the last few stray microvolts of signal. 
Accordingly, I picked up the phone and 
threw the questions, en masse, at an 
engineer who is currently working in 
this field. 

His first point, in reply, was that 
evaluation must assume a good modern 
aerial, a good modern feedline, a good 
modern preamplifier and a good mod¬ 
ern receiver. Judging on any other 
basis could lead only to random con¬ 
clusions. 

For example, with a poor feedline, a 
masthead amplifier might give a most 
impressive improvement as in signal qual¬ 
ity and look to be a far better proposi¬ 
tion than a preamplifier at the receiver 
input. With a good feedline, the dif¬ 
ference might be quite negligible. 

Similarly, a receiver with a poor RF 
stage would benefit from any reason¬ 
able preamplifier, whereas one with a 
good RF stage might not do so or 
might even suffer deterioration. 

And so on. 

WHAT WOULD YOU DO? 

I then put to him a hypothetical situ¬ 
ation. 

“Say you lived in a place like Boyup 
Brook in Western Australia; how would 
you go about getting yourself a tele¬ 
vision program?” 

Being interwoven into a conversation, 
his answer was not nearly as methodical 
as what follows but, in substance, it 
boiled down to this: 

STEP Is He would try to provide a 
mast at least high enough to “see over” 
local terrain to the distant horizon. If 
he were able to go still higher, he would 
envisage trying the aerial for convenient 
periods thereafter at differing heights to 
see whether one height tended to give 
better average signal strength than an¬ 
other. 

STEP 2: He would select the most 
ambitious fringe type aerial available. 
Since most current “low band” fringe 
aerials are already centred pretty well on 
Channel 2, he would not expect to have 
to modify it. However, if there was no 
chance of receiving high band channels 
in the area, he would remove any inter¬ 
spaced high-band elements or, in other 
instances, not install a high-band array. 
Useless high-band hardware would only 
add to cost and weight, would not im¬ 


prove the wanted signal and might even 
cause marginal deterioration. Since all 
subsequent performance was dependent 
on the amount of signal picked up, there 
could be no real substitute, in the deep 
fringe, for the best possible aerial sys¬ 
tem. 

STEP 3: He would seek out and install 
the best possible feeder. Modern “lad¬ 
der” or foam insulated twin lead showed 
a signal attentuation of about 0.5 deci¬ 
bel per 100ft on the low band. This 
was much less than routine twin lead or 
coaxial cable and so low that it offered 
little reward for the complications of 
installing a masthead amplifier, unless 
the feeder run was well in excess of 
100ft. 

STEP 4: He would buy a type of re¬ 
ceiver which was known, by reputation 
or demonstration, to have a high order 
of fringe area performance. The RF 
stage in such a receiver would, most 
likely, have a signal/noise ratio of about 
4db, which is hard to better with any 
valve type external preamplifier, single 
channel or otherwise. If he did experi¬ 
ment with preamplification, it would be 
without much expectation of success. 

STEP 5: He might try a modern, 
commercial transistorised preamplifier, 
either at the aerial or the receiver in¬ 
put, in a last-ditch effort to rescue a 
vestige of signal from the noise. His 
reason for so saying was that a noise 
figure of 3db has been achieved with 
these units. While he regarded tran¬ 
sistors as more promising than valves 
for such a purpose, he doubted whether 
he could equal this order of noise char¬ 
acteristic in a “kitchen table” effort be¬ 
cause so much depended on critical im¬ 
pedance matching. 


In short, the feeling of this engineer 
was that a combination of the best com¬ 
mercial equipment currently available ap¬ 
proached the limits of present-day prac¬ 
ticability in deep fringe television re¬ 
ception. He did not feel that specialised 
home-built ancillaries could offer any sig¬ 
nificant improvement beyond this stand¬ 
ard, although they might contribute in 
individual cases by correcting an exist¬ 
ing deficiency. 

He remarked, by the way, that some 
television DX fans seemed to have ob¬ 
tained promising results from critically 
adjusted rhombic arrays. However, it 
did not follow that they would not have 
obtained equal results by taking equal 
pains with other types of aerial having, 
on paper, a similar order of perform¬ 
ance. 

Another interesting remark was that 
he had found great difficulty in properly 
assessing the performance of “fringe” 
equipment in city environs, even by try¬ 
ing to listen “out” to distant country 
stations. While conditions can be simi- 
lated to some extent, final assessment 
really required that the whole box and 
dice be loaded on to a truck and tested 
in the kind of area where it is to be 
used. 

So there it is. 

J.R. of Boyup Brook thinks he mav 
be able to win himself another odd night 
or two of television viewing by replac¬ 
ing or supplementing his present mast¬ 
head amplifier with a home-built unit 
peaked on Channel 2. 

The engineer, whom I have just 
quoted, thinks not, unless there is a weak 
link in the present chain of compon¬ 
ents. 

In so saying, he has confirmed our 
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own impressions—but that doesn’t make 
us right. In fact, this is one of those 
cases where I wouldn’t at all mind be¬ 
ing proved wrong. 

But let’s leave it there, for the time 
being, and see what comes out of pos¬ 
sible further argument. 

★ ★ ★ 

In the meantime, a reader from Mir¬ 
anda, N.S.W., has written to comment 
on Ian Pogson’s current series of art¬ 
icles on the “Deltahet” front end. 

Since Ian is well able to conduct his 
own argument, there seemed to be no 
reason at all for me to become involved 
personally in all this frantic addition 
and; subtraction of frequencies and har¬ 
monics. Why couldn’t they leave us 
alone with our old 455Kc. superhets and 
the fun of chasing signals along the dial, 
all mixed up with images? At least it 
wasn’t hard to remember how they 
worked! 

But, seriously, I suggest you read the 
letter entitled, “Comment on the Delta¬ 
het Tuner,’’ then continue on from here 
to see what Ian Pogson has to say about 
it. Says Ian: 

“After reading the article where the 
principle of operation of the receiver in 
question was described, our correspon¬ 
dent has gone to some trouble to devise 
a method whereby the tunable VFO 
could be eliminated. This VFO is, in 
fact, the band-switch or ‘megacycles 
selectors.* 

“Reference to the letter and the block 
diagram, as submitted, will reveal that 
the original principle has been largely 
retained but, in order to eliminate the 
VFO, certain changes have been made. 
The 1 Mc/s crystal has been replaced 
by one on 500 Kc/s. The low-pass filter, 
leading from the harmonic generator to 
the third mixer, now cuts off at 27 Mc/s 
instead of 32 Mc/s. 

“No mention is made of an amplifier 
in association with the 37.5 Mc/s filter 
but this can be reasonably assumed. A 
tunable amplifier-filter, over the range, 
38.5 to 10.5 Mc/s has been introduced. 

"ON PAPER AT LEAST" 

“A preliminary study of the suggested 
arrangement reveals that it should work 
on paper at least. However, some very 
serious complications arise. Perhaps the 
biggest obstacle would be the tunable 
amplifier-filter which is required to tune 
over a wide range. 

“Although I would not be dogmatic 
about it, may I venture to suggest that 
the problems involved in designing such 
a filter-amplifier might be enormous. The 
characteristics of the filter would have 
to be such that it could discriminate be¬ 
tween one harmonic and others, each 
side, only 500 Kc/s away, to the tune of 
60 and perhaps 80 db. Unless this could 
be accomplished, the number of spurious 
responses would get completely out of 
hand. 

“Perhaps, without going any further, 
this would be sufficient reason to make 
apy prospective receiver designer stop 
and meditate. It may be worth while to 
say that if the design problems just men¬ 
tioned were fairly readily surmountable, 
then one crystal and harmonic generator 
could be made to deliver the required 
number of harmonics and then feed them 
to a filter-amplifier. 

“The required harmonic for the band 
to be tuned could be selected by the 
filter-amplifier and then could be used 
as the injection for the first mixer of 
a double conversion^ receiver. This would 






























avoid the need for the multiple switched 
crystal arrangement so commonly used 
these days, 

“In point of fact, before the principle 
which we have put forward was actually 
adopted many other approaches were 
considered. The idea of using one crys¬ 
tal as outlined in the last paragraph, 
came to mind but was rejected for the 
reasons already given. It appears that 
our Technical Editor has had similar 
thoughts along exactly the same lines. 
So far, he has not come up with a 
solution to the problem either! 

“Furthermore, if this idea could be 
used, then there would be no need to 
go to the extra complication of using 
the 37.5 Mc/s filter-amplifier, as no 
good purpose would be achieved by it. 

“Other possible difficulties come to 
mind as the diagram is studied. With 
the need to use a 500 Kc/s crystal, to 
get up to 27 Mc/s with which to feed 
into the third mixer, the 54th harmonic 
would be required. This would not be 
impossible by any means, but it would 
not be as easy to come by as the 32nd 
harmonic which is needed for our re¬ 
ceiver. To give strength to this argu¬ 
ment, the 77th harmonic would be 
needed at the filter-amplifier to produce 
38.5 Mc/s. 

“Perhaps the writer is to blame for 
the next point. It may not have been 
made clear that any drift in the VFO is 
CANCELLED at the second mixer. This 
was mentioned in column 2 on page 41 
and a numerical example was also given 
in column 1 on page 43. From this it 
can be seen that a highly stable VFO 
as envisaged by P.D. is not necessary. 
With this in mind, and the fact that the 
VFO is very simple, we feel that the 


'BACKGROUND" MUSIC 


Dear Sir, 

Full marks to G.M. for his letter 
bringing into discussion the menace 
of the so-called “background music." 

It is a dreadful and unwanted 
legacy of the silent films, which film 
producers seem reluctant to let go. 

Surely in this day and age of elec¬ 
tronic know-how, natural voices and 
sounds should accompany every film. 

You don’t have to know anything 
about decibels to realise that there is 
something radically y wrong with mod¬ 
ern recording levels. 

The voices are too low in volume 
and the music too loud. It is simply 
not possible today to set the TV 
volume control for comfortable 
room-level listening and have it right 
for both. 

Are the fibns so bad that every 
dramatic situation must be emphasis¬ 
ed by a great crash of music, which 
often comes close to drowning the 
voice? 

One Sydney television station pre¬ 
sents the news entirely without back¬ 
ground music and what a pleasure it 
is to listen to. 

For goodness’ sake let us have 
sane listening by severely reducing or 
eliminating music altogether. 

It would be very nice to see and 
hear all films “au naturel." 

E.D. (Campsie, N.S.W.). 


principle which we have adopted, is 
justified. 


“The skirt selectivity of the 40 Mc/s 
band pass filter is adequate for the pur¬ 
pose and no problems have been en¬ 
countered with the tunable IF of 2 to 3 
Mc/s. 

“Nearly three years of spare time has 
been devoted to the development of the 
unit, which is now a going concern. I 
would hate to imagine how much more 
time would be needed to develop the 
idea as presented by P.D. For all that, 
we are grateful for the interest shown 
and trust that the explanation has made 
things a little clearer.” 

SOMETHING SIMPLER 

To get back to something which might 
be a little easier to take in, we repro¬ 
duce in the accompanying panel a letter 
from a reader in Campsie, N.S.W. In 
doing so, it might be appropriate to 
mention that quite a few other letters 
on a variety of subjects have had to be 
held over until a later issue. 

However, as you can see, E.D. joins 
the grouch about the excessive use of 
“background” music in television films. 
In general, I agree, though with the 
observation that indiscriminate use of 
music is worst in films which were made, 
not for television at all, but for cinema 
screening. 

One can, in fact, derive a certain 
amusement from imagining the orchestra 
sharing the environment of the action 
on the screen, from a full-scale storm 
at sea to the Indians who creep through 
the forest, unaware of the music all 
around them! 

On the other hand, sound “au nat¬ 
urel” might not be as acceptable as our 
correspondent believes. Proper use of 
music is part of the dramatic art. 
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HOW YOUR TONE CONTROLS' WORK 

In the April and May issues, we had quite a deal to say about the 
function and use of tone compensation and tone control circuits. Out of 
this discussion quite naturally flows the question as to how such circuits 
work. What causes the bass response to be attenuated or boosted? Or 
the treble response to be similarly modified, as knobs are rotated on the 

control panel? 

By Neville Williams 


F IRST off, it may be as well to dif¬ 
ferentiate between the terms “tone 
compensation” and “tone control.” 

COMPENSATION normally refers to 
preset modification of an amplifier’s fre¬ 
quency response, aimed at compensating 
for known non-level response elsewhere 
in the system. The most common ex¬ 
amples of frequency compensation are 
in hi-fi amplifiers, which incorporate 
compensation for magnetic pickups, and 
in tape recorder amplifiers which pro¬ 
vide compensation for the response of 
tape record/playback heads. 

TONE CONTROL normally refers 
to circuitry which allows the frequency 
response of an amplifier to be varied at 
will by the user, by means of one or 
more control knobs. Such control is 
usually exercised on a quite arbitrary 
basis, because the user feels that he 
would like a little more or less bass 
or treble, while listening to individual 
items. 

While there is thus a fairly clear line 
of demarcation between the two terms, 
electrically the same principles are in¬ 
volved. The same circuit configurations 
may be used to produce modified treble 
of bass response, the essential difference 
residing in whether or not the modifica¬ 
tion is preset to achieve definite order of 
compensation or open to arbitrary ad¬ 



justment by way of one or more con¬ 
trol knobs. 

Stated in general terms the gain of 
an amplifier relative to frequency, and 
therefore its inherent frequency response, 
is closely related to reactive quantities 
in the circuit, identified mainly with 
transformers and capacitors. 

A normal design objective is to see 
that the influence of these reactive quan¬ 
tities does not prevent the amplifier from 
having, initially, a substantially level res¬ 
ponse over the full range of audible 
frequencies. An output transformer, for 
example, must be carefully designed if 
it is not to produce a significant loss of 
gain or a significant limitation of power 
output at the lower and upper ends of 
the audio spectrum. 

Similar attention has to be paid to 
the effect of capacitors in the circuit and 
to accidental or “stray” capacitance be¬ 
tween signal wiring and, say, the earthy 
side of the system. Included in this 
“stray” capacitance is the so-called “Mil¬ 
ler Effect,” which endows high-mu tri- 
odes, in particular, with a disturbingly 
high input capacitance. 

While the initial approach is to secure 
a substantially level frequency response, 
tone compensation or tone control in¬ 
volves .the subsequent deliberate inser¬ 
tion into the circuit of reactive compon¬ 
ents selected, as to value and position, 
to produce the de¬ 
sired effect over 
the desired range 
of frequencies. 

Typically, the 
c o m p e n s ation 
might be effective 

☆ 

Diagram (a) Mu¬ 
st r a t e $ the 
••treble - cut" 
effect of a simple 
bypass capacitor; 
(b) is a variant of 
the circuit; (c) 
and (d) show how 
the association of 
a bypass with a 
variable resistor 
can produce the 
familiar "top- 
cut " type of tone 
control. 


when the amplifier is switched to 
“magnetic pick-up” input but out of 
circuit for “radio tuner” input. The 
tone control facility would normally re¬ 
main effective at all times. 

Tone compensation or control effects 
can be achieved by employing the re¬ 
active qualities of inductors (chokes, 
coils, transformers) or of capacitors (con¬ 
densers, if you prefer an obsolescent 
term). In practice, inductors are sel¬ 
dom used as the active elements in such 
circuits, being more expensive than capa¬ 
citors, less convenient physically and 
prone to pick up hum from stray fields 
in mains-operated equipment. 

For all practical purposes, attention 
can be confined to tone compensation 
and control circuits using capacitive re¬ 
actance. 

The group of circuits in figure 1 illus¬ 
trate what is probably the most elemen¬ 
tary and most common control function. 

If a capacitor is connected between 
an active signal path in an amplifier 
and chassis, it will produce a condition 
where the impedance at the point of 
connection, relative to chassis, will dim¬ 
inish with frequency. The most typical 
example is where a capacitor is con¬ 
nected between the grid or plate of 
an audio amplifier valve and chassis, as 
in figure la. 

IMPEDANCE IMPORTANT 

In either of these positions, a capaci¬ 
tor will tend to reduce stage gain or 
output with rising frequency as per the 
curve. The degree by which it does so 
within the audible spectrum depends on 
the actual value of the capacitor and the 
inherent impedance of the circuit across 
which it has been connected. 

Because the impedance of the circuit 
being “bypassed” is thus involved, one 
cannot think in terms of a certain value 
of capacitor always giving a certain or¬ 
der of “treble-cut.” 

By way of example, the net imped¬ 
ance at the grid of an output valve is 
commonly much higher than that at the 
plate of the same valve; at the grid it 
might be 100,000 ohms or more, made 
up by the grid return resistor, the pre¬ 
ceding plate supply resistor and the in¬ 
ternal plate impedance of the preceding 
valve; at the plate of the output valve, 
the impedance would most likely not 
exceed 10,000 ohms. 

Therefore, to have the same treble- 
cut effect, a capacitor at the plate of an 
output valve will most likely need to 
be at least ten times the value of one 
at the grid. 

Figure lb shows how the simple 
treble-cut curve can be modified by in¬ 
serting a selected value of resistor in 
series with a treble-cut capacitor. 

By selecting a suitable value, relative 
to circuit impedance, the capacitor can 
be made to produce a “roll-off” above 
a certain frequency. However, instead 
of the downward slope continuing to¬ 
ward the zero line, insertion of the 
series resistor causes the gain to assume 
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a new and lower value determined by 
the value of the additional resistor. 

. This produces a stepped type of re¬ 
sponse curve, and. in fact, the arrange¬ 
ment is often referred to as a “step cir¬ 
cuit.” 

In practice, the stepped type of re¬ 
sponse curve has litle practical applica¬ 
tion for tone compensation purposes but 
it finds another important use. Quite 
frequently, stepped circuits are included 
in high quality wide-range amplifiers to 
limit their response at frequencies above 
the audible range—say above 25Kc. It 
ha 3 nothing to do with tone compensa¬ 
tion but does contribute to the stability 
of the amplifier, rendering it less prone 
to supersonic oscillation. 

The simple treble-cut function is the 
basis for the tone controls in most ele¬ 
mentary receivers and radiograms. The 
reasons for this include the fact that 
the addition is a simple one, the audible 
effect on “tone” can be made quite ob¬ 
vious to non-technical users and no sig¬ 
nificant loss is incurred at frequencies 
below 1,000 cps. 

As indicated in figure lc, the require¬ 
ment for such a control is simply a 
potentiometer wired as a variable re¬ 
sistor in series with the treble-cut 
capacitor. 

Connected to any suitable audio grid 
or plate circuit, the capacitor value is 
selected to secure the maximum required 
amount of treble-cut with the variable 
resistor at zero ohms. 



Fig. 2 FREQ. 


A permanent or variable bass-cut 
characteristic can be obtained by 
manipulating the value ol the 
coupling capacitor between success¬ 
ive stages in an audio amplifier. 

The potentiometer must be of such a 
/alue that, with the total amount of re- 
jistance in circuit, the treble-cut effect 
s reduced to a negligible amount. 

If the potentiometer has too large a 
7 alue, the control range between maxi- 
num treble and minimum treble will 
>e crowded into a section of the resist- 
nce element, giving an abrupt control 
haracteristic. 

In the interests of smooth control, it 
s usual also to employ a potentiometer 
'ith a tapered resistance law, so wired 
} that the “spread” end of the element 
; used in the full treble-cut position. 
For reasons already mentioned, a grid 
rcuit control is likely to call for a 
datively small capacitor and large value 
Dtentiometer; a plate circuit would call 
>r a larger capacitor and smaller value 
Dt. 

Figure Id shows a simple variant of 
: which uses a potentiometer to pro- 
de the DC path from grid to chassis, 


as well as introducing a treble-cut cap¬ 
acitor progressively into the signal cir¬ 
cuit. 

While figure 1 has been drawn for 
values, it holds good for equivalent 
transistor audio amplifiers. In general, 
however, transistor amplifiers operate at 
much lower impedance levels than their 
valve counterparts, so that treble-cut 
capacitors commonly need to be of much 
larger values for equivalent effect. For 
the same reason, tone control potentio¬ 
meters are commonly of much lower re¬ 
sistance. 

Figure 2 illustrates another basic prin¬ 
ciple which can be used to modify the 
frequency response of an amplifier sys¬ 
tem. 

In the normal way the coupling cap¬ 
acitor between the plate of one valve 
and the grid of the next is selected to 



Fig. 3 FREQ. 


The frequency response of an 
amplifier stage can be modified , in 
special cases, by selecting the value 
of cathode bypass relative to the 
cathode bias resistor . 

have a value such that its reactance in 
ohms is less than the value in ohms of 
the grid return resistor, at the lowest 
frequency which the amplifier is intended 
to pass without substantial loss. 

For example, with a 1-meg. grid re¬ 
sistor, it is common practice to use a 
.02 mfd. coupling capacitor which has, 
at 30cps, a reactance of .263meg. For 
all practical purposes, the combination 
would be considered to yield a “flat” 
overall response. 

If the capacitor is deliberately re¬ 
duced in value, the response will tend 
to fall off with reducing frequency, as 
indicated by the dotted lines in figure 
2. The actual order of “bass cut” so 
effected will depend on the value chosen 
for the capacitor and also the value 
of grid resistor into which it feeds. Re¬ 
ducing either C or R will reduce bass 
response. 

Much the same general observations 
apply in the case of a transistor audio 
amplifier, except that the lower impe¬ 
dance levels throughout call for much 
larger values of coupling capacitor. In¬ 
stead of the usual range of values, say 
.01 to 0.1 mfd., for transistors electro¬ 
lytic coupling capacitors are used in the 
range 1.0 to 20mfd. It is necessary to 
remember that transistors themselves 
have a relatively low input impedance 
which is shunted, in turn, by the re¬ 
sistance of the base bias network. 

In the ordinary radio or amplifier 
system, there is seldom any need arti¬ 
ficially to reduce the bass response, so 
that the value of the capacitor is not 
manipulated to this end. The most 
likely application of the principle is in 
communication equipment, where delib¬ 
erate attentuation of the bass response 
may be of some advantage. _ 
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You too will echo these 
words upon hearing this 
new ultra compact 2 
speaker system. 

Only 7” deep, designed to 
be hung on the wall, stood 
on shelves or used free 
standing, this revolution¬ 
ary new system uses 
two new 12” and 4” 
speakers with polystyrene 
cones and special cabinet 
design. 

Yet this speaker costs less 
than competitive single 
and multiple speaker sys¬ 
tems using much larger 
enclosures. Contact us for 
details of this revolution¬ 
ary development in stereo. 


422-4 KENT ST., SYDNEY. PHONE BX6731—A MEMBER OF THE AE GROUP. 
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The attenuating effects of a deliber¬ 
ately small coupling capacitor can 
readily be controlled by shunting it with 
one of normal value, in series with a 
variable resistance element, as shown 
dotted in figure 2. However, while the 
method is very simple, it is of little 
practical value in ordinary amplifiers 
and receivers. 

A further simple modification of amp¬ 
lifier response can be effected in the 
cathode circuit of a valve or, similarly, 
the emitter circuit of a transistor. 

Taking the valve stage in figure 3 as 
an illustration, a selected value of re¬ 
sistor in the cathode-chassis circuit has 
a voltage developed across it by virtue 
of the current flowing through the valve. 
Assuming that the grid return is ulti¬ 
mately to chassis, voltage developed 
across the cathode resistor is effectively 
seen by the valve as “grid bias.” 

However, when signal is applied to 
the grid, the variation in valve current 
at signal frequency develops across the 
cathode resistor a voltage also varying 
at signal frequency. This tends partially 
to cancel the effect of the grid signal, so 
that the stage gain is reduced. 

It generally works out that the loss 
of stage gain in an average valve ampli¬ 
fier, from cathode circuit degeneration, 
is about 2:1 or 6 decibels. However, 
this loss of gain occurs at all frequencies, 
so that an unbypassed cathode resistor 
does not produce any inequality in fre¬ 
quency response. 

To eliminate the loss in gain due to 
cathode circuit degeneration, it is nor¬ 
mal practice to bypass the cathode re¬ 
sistor with a capacitor. Broadly, the 
capacitor must have a value such thai 
its reactance in ohms is substantially lesJ 



Illustrating methods ol modifying 
frequency response by adding 
reactance to a normal feedback 
network . 

than the cathode resistor value at tl 
lowest frequency to which normal ga 
is to be preserved. In practice, tf 
generally involves the use of an electr 
lytic capacitor in the range of values t 
tween about 5 and 50 mfd. 

Provided the abovementioned requii 
ment is satisfied, the stage will have fi 
gain and a flat overall response. 

In short, an amplifier stage will e 
hibit a flat response if the cathode i 
sistor is fully bypassed or is not t 
passed at all: in the latter case, ho 
ever, the stage gain will be down by 
factor of about 2:1. The two con< 
tions are suggested by the solid lines 
the graph of figure 3. 

If a deliberately small value of cai 
citor is connected across the cathode 








































the dotted curve. At low frequencies, 
the stage will behave as if there were 
no bypass; at high frequencies it will 
give normal gain; in between, the curve 
will slope as the capacitor progressively 
becomes more effective. 

The capacitor value can therefore be 
manipulated, in respect to the associated 
resistor, to preserve normal amplification 
over most of the range, but with a tap¬ 
ering off in the bass response. Altern¬ 
atively, it may be kept small enough to 
maintain low gain over the bass and 
middle frequencies, but with a rise in 
the extreme treble. 

Once again, the need to cut bass or 
boost treble does not arise in ordinary 
amplifiers or radio receivers and the 
principle of a partially bypassed cathode 
circuit is not very widely used. How¬ 
ever, it is a simple circuit trick which 
does find some application in more elab¬ 
orate items of equipment. 

Incidentally, the effectiveness of any 
of the foregoing systems will be maxi¬ 
mum only when they are incorporated in 
a part of the circuit which is not within 
an overall negative feedback loop. If they 
are inside such a loop, the natural 
characteristics of negative feedback will 
tend to correct the deliberate modification 
and restore a level response. 

Having thus talked about cutting the 
treble, cutting the bass and minor ex¬ 
ploitation of the cathode circuit, the 
most natural course would seemingly be 
to go on to talk about simple methods 
of boosting the treble and boosting the 
bass. 

BASS & TREBLE BOOST 

Most enthusiasts are well aware that 
such boosting can contribute to the en¬ 
joyment of music at low listening levels 
and, further, that bass compensation is 
necessary with magnetic pickups. 

In fact, we plan to leave over the 
matter of bass and treble boost for 
more complete consideration in the next 
issue, because boosting involves an addi¬ 
tional and important circuit principle: 

A designer cannot significantly boost 
the response in any part of the audio 
spectrum if the stages in an amplifier 
are already operating at their normal 
maximum gapir. Rather does the prin¬ 
ciple of boosting involve the deliberate 
introduction of a loss into the system, 
which can subsequently be restored ovfr 
a certain part of the spectrum, either by 
a fixed compensation network or by a 
variable control. 

Thus, the availabilitv of 20 decibels of 
bass or treble boost (10 times') infers that 
a loss of at least this much has been 
“built into” the system, which, the con¬ 
trol or compensation can recover. 

Not surprisingly, a deliberate loss of 
this order, or greater, cannot be built 
into simple audio equipment without the 
user becomine conscious that it lacks 
overall gain. Therefore, since there is a 
i limit to the loss which can be designed 
into simple equipment, there is equally 
a limit tp the amount of bass or treble 
boost which can be provided. 

In practice, where substantial boost¬ 
ing is accepted as a design prerequisite, 
sav for pickup compensation and vari¬ 
able control, the loss involved may be 
of such an order as to require the pro¬ 
vision of one or more additional am¬ 
plifier stages. Therefore, ambitious com¬ 
pensation ~and control systems are sub¬ 
stantially identified with the more elab¬ 
orate kind of design and circuitry. 

(Continued on page 143) 


BELLINI OPERA 

Bellini — La Sonnambula. Complete 
Opera. Amina (Joan Sutherland); 
Teresa (Margareta Elkins); Elvino 
(Nicola Monti); Lisa (Sylvia Stahl- 
man); Alessio (Giovanni Foiani); 
Rodolfo (Fernando Corena); Not¬ 
ary (Angelo Mercuriali). Chorus 
and Orchestra of the Maggio Musi- 
cale Fiorentino conducted by Rich¬ 
ard Bonynge. Decca Stereo SETA 
239/41. 

I suppose it was inevitable that the 
great chorus of praise to greet Joan 
Sutherland some couple of years ago 
would give way, sooner or later, to a 
much more critical evaluation of her 
achievements. Despite excellent singing 
in recorded recitals, much of her fame, 
both on disc and in the theatre, is due 
to her incomparable performance in the 
title role of Lucia di Lammermoor. 

Now critics overseas are beginning to 
complain that she cannot forget that 
rather limp lady whenever she presents 
a nineteneth-century heroine. She is 
accused of being “moony,” droopy, and 
at her best only in those passages which 
offer her the opportunity to repeat 
her Lucia mood. 

This is a natural reaction from ex¬ 
travagant applause, though, on the evi¬ 
dence of her performance in Sonnam¬ 
bula, I think it tends to be overdone. 
Here you will hear her singing as rav- 
ishingly as ever, except for an occa¬ 
sional scoop up to a top note. The qual¬ 
ity of her voice is as exquisite, her 
coloratura passages just as deft, her 
trills quite peerless among present-day 
rivals. 

Missing, however, is the ability to 
create a character as complex as 
Amina’s. The lighter sides of the peasant 
girl seem to elude Miss Sutherland alto¬ 
gether. However, I don’t think this will 
worry any but the most hypercritical of 
her admirers, and even they should, in 
gratitude for the pleasure she offers in 
other features of her art, be generous 
enough to spare her so much carping. 

A more serious fault, one she has 
always had and seems to find difficulty 
in correcting, is indistinctness of diction. 
Even when following her with a score, 
it is difficult to make out her words and, 
in Sonnambula, an opera less well known 
than Lucia, this can produce impatience 
in even her warmest admirers. 

By the way, in her latest recording— 
of the Woodbird in Wagner’s Siegfried, 
which will be reviewed in this column 
next month—the German words are just 
about incomprehensible. 

But she offers in Sonnambula such 
generous compensation in other direc¬ 
tions that only the most churlish of 
critics are likely to complain about her 
performance. She may lack Callas’ 
genius for dramatising a character or 
situation in one inspired phrase, but she 
also lacks that temperamental star’s in¬ 
considerate shrieks and waywardness of 
pitch. All things considered I don’t think 
you will be likely to hear a better 


— La Sonnambula 

Amina for many a long year. At least 
no serious rival can be discerned any¬ 
where at present. 

Miss Sutherland is not well served by 
her colleagues in this set, if one excepts 
an excellent Lisa from Sylvia Stahlman, 
and admirable orchestral and choral 
support from the Maggio Musicale 
Fiorentino Company conducted by her 
husband, Richard Bonynge. 

Nicola Monti’s Elvino is deplorably 
commonplace and Fernando Corena’s 
Rodolfo harshly out of the picture in 
such a mellifluous opera. One might 
sum up this set by saying that its success 
depends largely on Miss Sutherland’s 
performance and that only those seeking 
faults are likely to be disappointed. And 
when you come to know the work you 
will find continuing enjoyment in its 
many subtle beauties. 

The set has one considerable advant¬ 
age over its rivals. Decca have record¬ 
ed Bellini’s score with a minimum of 
cuts, and their sound, not only in its 
recording of the beauty of Miss Suther¬ 
land’s voice, but also in the management 
of the important ensemble items, is of 
outstanding quality and depth. 

★ ★ ★ 

A Little Nonsense — Owen Brannigan 
(baritone) with the Pro Arte Orch¬ 
estra conducted by Charles Mack¬ 
erras. A collection of folk songs, 
ballads and humorous songs. In¬ 
cluded are three of Edward Lear’s 
Nonsense Songs, two of Hilaire 
Belloc’s Cautionary Tales, four 
parodies of the style of Handel to 
the words of nursery rhymes, two 
fantasies on children’s songs by 
Ronald Binge, and two by Herbert 
Hughes and Hely-Hutchison. HMV 
Stereo CSD1437. 

That indefatigable and ingenious ar¬ 
ranger, Charles Mackerras, can be 
heard at his wittiest in many of these 
intriguing ditties. Ronald Binge also 
contributes generously to the fun. Owen 
Brannigan is in great form, singing at¬ 
tractively and enunciating every word 
so clearly that one need rarely consult 
the sleeve notes to discover what he is 
about. If only he’d show Joan Suther¬ 
land how to do it! 

The very first item, if you are like me, 
will “get you in.” Ronald Binge’s The 
Story of Cock Robin is like none other 
that you have heard. The words are his, 
as well as the music, which is as merry 
as all get-out. And Brannigan sings this 
twentieth century nursery rhyme with 
many resourceful changes of voice to 
characterise the different witnesses to 
the famous murder. 

You don’t hear the original nursery 
tune till right at the end, when the de¬ 
ceased is mourned in a brilliant little 
coda. 

The four Handel Parodies, all written 
by J. Michael Diack and orchestrated 
by Mackerras, will provide much fun 
even to those listeners whose acquain- 












POWER TRANSFORMERS 

4 fr/eMj'l VOLTAGE DOUBLER TYPES 
4 A/ewV. FULL WAVE RECTIFIER TYPES 
$ A /gwi! DATA SHEET AVAILABLE 


send for your copy NOW! 


POST 

THIS 

COUPON 


A & R ELECTRONIC EQUIPMENT Pty. Ltd. 46 lexton rd., box hill, vici 

Please send me your NEW POWER TRANSFORMER Leaflet. 


ADDRESS.STATE.. 


Australia's own 


DU CROS TAPS is here 


The most exciting Hi-Fi news since tape was invented! 


AT LAST. Here is a new lower price tape with definite advantages for the users. 
Lower background noise. . . excellent frequency response . . . backing designed for 
optimum flexibility and consistency. Other advantages too! No wonder Du Cros 
is being so readily accepted for professional recordings as well as domestic users. 
Ask for it at your stockist. These new high quality tapes are retailing at moderate 
cost: e.g. 1200ft Std Play £2/12/-. 


THE 

SIGN 

OF 

FIDELITY 

IN 

SOUND 



TECHNICAL DATA: 

SPECIFICATIONS. TYPE No. 532 and 191. 

MAGNETIC PROPERTIES. 

COERCIVITY. 280-300 OERSTEDS. 

RETENTIVITY. 2200-2400 GAUSS. 

BACKGROUND NOISE: 63 DB Below peak Recording Level. 
FREQUENCY RESPONSE. 25 cps to 20 Kc, plus or minus 3 db 
N.A.R.T.B. Equalisation, Full Track. 

PRINT THROUGH. Better than — 50 db, after 80 hours at 70 F 
TOTAL HARMONIC DISTORTION. 0.3%. 

532 STANDARD .PLAY TAPE, thickness of P.V.C. base 1.4 Mils 

OXIDE COATING .. .0.5 Mil. 

BREAKING STRAIN. 8lbs. 

191 LONG PLAY TAPE. thickness of P.V.C. base 1.0 Mil. 

OXIDE COATING.0.5 Mil. 

BREAKING STRAIN.S.75 lbs 


Distributed throughout the Southern States by: 



Proudly made in Australia by 
Du Cros Maanetic Tape Co., Sydney « 


INSTOCK 
NOW AT: 

DU CROS HIGH FIDELITY 
MAGNETIC RECORDING TAPE 
STOCKISTS:— 

WARBURTOM & FRANKI 
PYROX 

DOUGLAS RADIO 

h. mmm 

WILLIAM WILLIS 
J. H. MAGRATH 
SUN ELECTRIC 
and 

ELECTRICAL DEALERS 




























lanc e with that composer is limited to 
a debased Christmas version of The 
Messiah. 

They are true parodies, by which I 
mean that they eschew burlesque. And 
Brannigan shakes his way through the 
vast melismas with magnificent aplomb. 

The Cautionary Tales, too, will pro¬ 
vide the discriminating listener with 
much fun, especially Matilda, a horrific 
little story and a masterpiece of witty 
scoring by Mackerras, highlighted by 
a bell which crosses the room from one 
speaker to the other (on the stereo 
pressing, of couse) in the most natural 
way in th e world. 

A quite ravishing little number is 
Lear’s The Owl and the Pussy Cat set 
by Hely-Hutchison and beguilingly de¬ 
livered by Brannigan. The whole disc 
should appeal to the “young” of all 
ages. The sound is first rate. 

★ ★ ★ 

Chapin—Mazurkas. No. 5 in B Flat 

Major, Op, 7, No. 1; No. 7 in F 

Minor, Op. 7, No. 3; No. 15 in C 

Major, Op. 24, No. 2; No. 17 in B 

Flat Minor, Op. 24, No. 4; No. 20 
in D Flat Major, Op. 30, No. 3; 
No. 21 in C Sharp Minor, Op. 30, 
No. 4; No. 22 in G Sharp Minor, 
Op. 33, No. 1; No. 23 in D Major, 

Op. 33, No. 2; No. 25 in B Minor, 

Op. 33, No. 4; No. 27 in E Minor, 

Op. 41, No. 2; No. 32 in G. Sharp 

Minor, Op. 50, No. 3; No. 41 in C 
Sharp Minor, Op. 63, No. 3; No. 
45 in AMinor, Op. 67, No. 4; No. 
47 in A Minor Op. 68, No. 2; No. 
49 in F Minor, Op. 68, No. 4. 
Witol Malcuzynski (piano). Colum¬ 
bia Mono 33CX1821. 

This is the best selection at present 
vailable of Chopin’s Mazurkas. The 
st is not complete, of course, but those 
ffered here make up a faithfully repre- 
mtative colection. 

Malcuzynski has a Chopin “touch” 
hich he nuances beautifully through a 
ide range of sonorities. His rubatos 
•e sometimes a little too indulgent and 
5 often makes tiny pauses on the cusps 
: phrases which pull the musical line 
ightly out of shape. The present mode 
to play Chopin “straighter.” 

For this reason I think I should men- 
)n that Artur Rubinstein recorded the 
azurkas in America last year and that 
ey will eventually find their way on to 
e Australian market under the RCA 
Del. 

It may be prudent to wait until these 
n up before making a choice of the 
ematives already available, though, 
these, the Malcuzynski is easily the 
st. And since I haven’t yet heard the 
ibinstein recital myself, nor seen any 
erseas reviews of it, I can make no 
commendation. 

Columbia’s engineering has provided 
dcuzynski with piano recording of 
endid fidelity. 

★ ★ ★ 

bussy—Feux d’Artifice; Lisle Joy- 
euse; Children’s Corner Suite, 
vel—Jeux d’Eau; Sonatine in F Sharp 
Major; Pavane pour une Infanta 
Defunte. Jose Iturbi (pianist). HMV 
Stereo SAX2434. 

turbi and Debussy don’t make very 
id partners. The composer’s material, 
:h of the time, is too elusive for suc- 
>ful presentation by so demonstrative 
ianist. He is much more at home in 
scintillating Feux d’Artifice than in 
more evocative L’lsle Joyeuse. The 
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about the keyboard as enthusiastically 
as he likes, but the second calls for 
subtle contrasting sonorities that are 
outside his compass of expression. 

The most rewarding playing is to be 
found in the Children’s Corner Suite, 
though even here an occasional crudity 
of accent breaks the spell of Debussy’s 
sophisticated innocence. 

Ituibi does, however, make Jumbo 
sound as if he belongs in a nursery 
rather than a jungle. Not even the most 
placid hauler of teak was ever as gentle 
as this. 

The best of the Ravel pieces is, not 
surpiisingly Jeux d’Eau, which, like De¬ 
bussy’s Feux d’Artifice, allows the player 
to deploy his digital agility to best ad¬ 
vantage. Least pleasing is the Sonatine, 
that miracle of miniaturism which here 
is broadened out in a manner that ig¬ 
nores a great deal of its elegance. And 
there are many preferable accounts of 
the Pavane available both on old and 
new recordings. 

Both composer’s vary their writing 
from the extremely simple to the highly 
complex and there is not one of which 
I am likely to tire for a very long time. 
Don’t be discouraged by the fact that 
they were all composed so long ago. 
There is no hint of dry-as-dust antiquity 
about any of them. They all remain as 
fresh as the day they were first heard, 
and I recommend the disc to musicians 
of all tastes with the greatest en¬ 
thusiasm. 

★ ★ ★ 

Caruso, The Voice of the Century. 
Arias from Andre Chenier (Gior¬ 
dano); Cavalleria Rusticana (Mas¬ 
cagni); Aida (Verdi); II Guarany 
(Gomez); Otello (Verdi); L’Afri- 
cana (Meyerbeer); Samson and De¬ 
lilah (Saint-Saens); Madam Butter¬ 
fly (Puccini); A Masked Ball 
(Verdi); Songs by Stradella, Cordi- 
ferro-Cardillo, Pepo^-Rossini, and 
O’Reilly-Geehl. 

Here is singing of a quality and style 
that is never heard nowadays. The silk¬ 
iness of Caruso’s tone, the elegance of 
his phrasing, his superb breath control, 
and the deftness of his ornamentation 
remain unequalled by any other tenor 
of this century. 

Some of the items were recorded as 
far back as 1907, the latest in 1920, 
so that this disc will offer no temptations 
to hi-fi fans. The orchestra is sometimes 
scarcely audible, but the singing is never 
indistinct enough to cause discomfort to 
the listener. And even at its most pri¬ 
mitive the sound reveals the many 
beauties of Caruso’s art mentioned 
above. 

The standard of performance is con¬ 
sistently high except in the Madam But¬ 
terfly excerpt, and some of the items 
have the additional merit of being even 
in these days of gramophonic mass pro¬ 
duction, unhackneyed. Moreover, al¬ 
though they appear only momentarily, 
and then very much in the background, 
you will also hear such other famous 
singers of their day as Scotti, Hempel 
and Destinn. 

★ ★ ★ 

Janacek—Concertino for Piano and 
Chamber Ensemble. Josef Palenicek 
(piano) and Jarmil Burghauser 
(conductor); Sonata in E Flat Min¬ 
or (l-X-1905) Josef Palinecek 
(piano). 

Bartok — Sonata for Two Pianos and 
Percussion. Vera Lejskova and 
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hnslav Krska and Zdenek Macal 
(percussion). Supraphon Mono 
SUA10416. 

Those who know Janacek only by his 
recorded operas and the now-familiar 
Sinfonietta will find this chamber music 
aspect of his oeuvre of vast interest. The 
concertina is typical of his style — 
laconic phrases repeated almost un¬ 
changed for the purpose of emphasis, 
scoring that seems deliberately to avoid 
any Wagnerian — or even Debussian— 
merging of colours, and formal develop¬ 
ment that is at once novel, logical, and 
powerfully underpinned. 

In the matter of the scoring, for in¬ 
stance, Janacek uses a B-flat clarinet in 
the second movement of the Concertino 
pushed up so close to the top of its nor- 
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mal register that it sounds like an E-fla 
instrument. In the third movemeni 
where he uses it in its more orthodo 
register, the player produces sounds o 
quite delicious sweetness. 

The pianist uses a style of deliver 
that matches perfectly Janacek’s abruf 
statements and the pungent sound prc 
vided by the engineers, though it make 
the piano twang a little, is also, in thi 
instance, anyway, quite suitable to th 
material. 

The E Flat Minor Sonata sounds t 
me like a re-issue from a 10-inch Suprt 
phon released some seven or eigl 
years ago as a fill for the Glagoliti 
Mass and long since deleted from th 
local catalogue. The surface and soun 
generally have been improved, whic 
suggests that the tape has been reprc 
cessed, for I could distinguish no dil 
ference in the performance otherwis* 

The Bartok, too, will appeal to thos 
who have by now become accustome 
to that composer’s idiom. It is an admii 
able example of Bartok at his nervor 
best and receives completely sympatheti 
treatment here from its small group c 
performers. In all three works on thi 
disc one has the impression that the con 
posers have compressed energy almo; 
to explosion point. And all three wi 
reveal new points of interest at every re 
petition. 

★ ★ ★ 

Chopin—Polonaises. A Major, Op. d< 
No. 1 (Military); F Sharp Mino 
Op. 44; A Flat Major, Op. 53; 
Minor, Op. 40, No. 2; E Flat Mu 
or. Op. 26, No. 2; B Flat Majo 
Op. 71, No. 2; € Sharp Minor, O 
26, No. 1. Alexander Brailowsl 
(pianist). CBS Stereo SBR235013. 

I found this recital very disappoir 
ing. Brailowsky’s playing of the Pol 
naises is almost unremittingly noisy, i 
vigour rough rather than vital, j 
rhythm woodenly monotonous. 

The opportunities offered by the coi 
poser to vary sonorities are frequenl 
ignored and, when they are not, sufi 
from over-emphasis. The whole disc i 
presents Brailowsky at far from his be 
which can be very good indeed. 

★ ★ ★ 

Poulenc—Four Motets Pour un Tem 
de Penitence; Four Ladies de Sai 
Antoine de Padoue. 

Milhaud—Les Deux Cites (cantata); 
la Paix. AH sung by the Vocal I 
semble Stephane Caillat, directed 
Stephane Caillat. Erato stei 
STE50105. 

This is an imported French disc, < 
tainable only from those dealers v, 
specialise in indent orders. The sound 
admirably faithful and the well-dril 
choir sings expressively. The tret 
have a charming, boyish quality, and 
occasional, very rare unevenness see 
even to add to their natural cha 
strange as it may seem. 

All the works are unaccompanied ; 
brief, and all, except Poulenc’s Sa 
Antoine, were written just before the 
war. The exception dates from IS 
It is a moving work which will surp 
the many who think of Poulenc onlj 
a composer of trivia. 

Its most impressive features are 
simple devotional sincerity and the c 
ity of its part writing, delivered 1 
with outstanding delicacy and ref 
ment. The Motets vary in quality, 
second being, in my opinion, less el 
tive than the other three, more dra 
tic, examples of the composer’s styl< 

Poulenc uses the “n cnnelln’* 


















nique with considerable resource, add¬ 
ing from time to time an unexpected 
change of colour that keeps the mind as 
pleasantly occupied as the ear. 

The Milhaud pieces are more man¬ 
nered and a little glib. The Two Cities 
are Babylon and Jerusalem, and the fall 
of the one and glory of the other are 
separated by an Elegie which, in its own 
way, is quite eloquent. 

Babylon and Jerusalem both show 
more ingenuity than inspiration. They 
are both technically extremely proficient, 
though in the latter Milhaud seems to 
mistake speed for exultation. 

The Cantata de la Paix was commis¬ 
sioned to celebrate the 75th birthday of 
the French statesman Aristide Briand and 
is both sugary and vigorous in turn. 
Much of it is in Gounod’s debt, and all 
is typical of the French idea of “La 
Gloire.” However, students of choral 
singing should find the disc of unusual 
interest, not only in its composition but 
also its performance. 

★ ★ ★ 

Saint-Saens — Symphony No. 3 In C 
Minor, Op. 78. Orchestra of the 
Suisse Romande conducted by Ern¬ 
est Ansermet with Pierre Segon 
(organ). Decca Stereo SXL6027. 

This work is put together with all 
Saint-Saens* customary academic skill. 
Some of its themes are immediately at¬ 
tractive, others cloyingly sweet. The 
symphony’s formal weakness lies in the 
composer’s prosaic, often commonplace 
development of his material, even in the 
first three movements, all of which are 
better than the rather awful Finale. 

The disc can be recommended, how¬ 
ever, for the fine playing of the Swiss 


orchestra under Ansermet, playing which 
never fails to embellish with true Gallic 
elegance the composer’s musical small 
talk. The sound has brilliant clarity, 
and though Ansermet’s reading is usually 
cool—in the old, square meaning of the 
word—he can plan and execute the ap¬ 
proach and retreat from a climax in a 
manner that makes it sound better than 
it really is. 

The problem of adding an organ to 
the orchestra was also successfully 
solved both in the matter of pitch and 
balance. For once the organ’s low 
notes don’t boom out like an Atlantic 
liner’s whistle. 

★ ★ ★ 

Orlando di Lasso-—Ten Madrigals. 
Claudio Monteverdi—Nine Madrigals. 
Prague Madrigal Singers. Choinnaster 
—Miroslav Venhoda. Supraphon 
Mono SUA10434. 

This is a most attractive disc, both 
composers being represented by delicious 
examples of their work which has sur¬ 
vived with unimpaired vitality a lapse of 
four centuries. The choir is excellent, 
well-drilled but responsive to the sensi¬ 
tive direction it receives here, of good 
tone and admirable balance. It is served 
by firstrate engineering. 

The moods of both composers—they 
were separated by about a generation— 
vary from piece to piece. Lasso—I per¬ 
sonally prefer Lassus, but he is called 
Lasso on this occasion—deals with an¬ 
ger, regret, fear, merriment and joy in 
pastoral surroundings, to name only a 
few. Monteverdi, one of the first opera¬ 
tic composers of distinction, is rather 
more limited. Love and frustrated de¬ 
sire are his favourite topics. 


RECOMMENDED 

Handel—Concerti Grossi, Op. 6. No. 7 
in B Flat; No. 8 in C Minor; No. 9 in 
F; and No. 11 in A. Yehudi Menu¬ 
hin and the Bath Festival Chamber 
Orchestra. HMV Stereo ASD491. 

Victoria de los Angeles — Recital of 
20th-Century Spanish Songs by Falla, 
Granados, Mompou, Toldra, Mont- 
saivatge and Turina. HMV Stereo 
ASD479. 

Segovia—Guitar Recital (Granada). 

Eight lessons for guitar (Aguado); 
four studies for Guitar (Sor); Cabcion 
(Ponce); Granda (Albeniz); Mazurka 
(Tansman); Spanish Dance in E Minor 
(Granados). Festival Stereo SFL931, 
021 . 

Beethoven—Symphony No. 4 in B Flat, 
Op. 60. Leonore Overture No. 3, Op. 
72a. Pittsburgh Symphony Orchestra 
conducted by William Steinberg. Com¬ 
mand Classic Stereo SNDC-930.940. 

Beethoven—Piano Sonatas. “Moonlight” 
Op. 27, No. 2; “Les Adieux” Op. 81a; 
“Pathetique’ Op. 13. Artur Rubinstein. 
RCA Mono L16365. 

Beethoven—Plano Sonatas. E Flat, Op. 
27, No. 1. A Flat, Op. 110. Solomon. 
HMV Mono ALP1900. 

Verdi—Otello (Highlights). Act 1. Una 
vela, una vela; Esultate; Gia nella 
notte densa: Act 2. Credo; Ora e per 
sempre addio; Di per ciel: Act 3. 
Dio me potavi: Act 4. Mia madre; 
Willow Song; Ave Maria; Niun me 
temo Marina del Monaco. Renata 
Tebaldi, Aldo Protti, Nello Romanato, 
Tom Krause, Ana Raquel Satre and 
Athos Cesarini with the Vienna State 
Opera Chorus and Vienna Philhar¬ 
monic Orchestra conducted by Herbert 
von Karajan. Decca Stereo SXL2314. 
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LEAD KINDLY LIGHT. Hymns That 
Touch the Heart. Jesse Crawford, 
The Poet Of The Organ, with 
Chimes, Vibraharp and Celeste. 
Mono, Universal Record Club, 
UM-487. 

At the keyboard of an electronic or¬ 
gan, one-time theatre organist Jesse 
Crawford is otherwise in character as 
he presents, here, a collection of tradi¬ 
tional gospel melodies. His purpose is 
not to quicken the pulse of popular or¬ 
gan enthusiasts but to appeal to those 
who have an ear for simple gospeL 
music. 

It’s just a pity that he didn’t use for 
the recording his familiar, popular pipe 
instrument, rather than the “duo- 
organs” (electronic) with which he 
seems a good deal less at ease. 

Nevertheless, treated as organ “back¬ 
ground” for religious gatherings, the 
disc should be quite successful. 

The titles: “Lead Kindly Light,” 
“Jesus Is Calling,” Abide With Me,” O 
Day Of Rest And Gladness,” “The 
Old Rugged Cross,” “I Need Thee Every 
Hour,” “Pass Me Not,” “Let The Lower 
Lights Be Burning,” “Saviour Thy Dying 
Love,” “In the Hour of Trial,” “Bringing 
In The Sheaves,” “What a Friend We 
Have In Jesus,” “Swfeet Hour Of 
Prayer,” “Softly And Tenderly.” 

Technically, the quality is normal, 
though I should mention a slight groove 
swing on side 2. (W.N.W.). 

★ ★ ★ 

SONGS OF FAITH AND INSPIRA¬ 
TION. Jeanette MacDonald. Mono, 
RCA Camden CAL-750. 

Whatever her attainments in other 
fields, Jeanette MacDonald will be re¬ 
membered best in Australia for her star¬ 
ring roles in motion pictures, and her 
associated recordings. 

In this disc she sings some of the de¬ 
votional and inspirational songs which 
she frequently included in her concerts, 
in the U.S. and Europe. 

No details are given as to the origin 
of the recordings but, assuming them to 
be from 78 r.p.m. discs, the transcrip¬ 
tion to microgroove has been carried 
out very successfully* with no discernible 
deterioration of the solo voice. The ac¬ 
companiments, however, are thin and un¬ 
enterprising by modern standards, throw¬ 
ing the full weight of responsibility on 
the featured artist. 

Jeanette MacDonald’s voice has a 
ange from an almost alto quality to the 
rther extreme, with occasional notes of 
ilmost flute-like quality. Diction is not 
1 strong point but* apart from a very 
occasional note, her sense of pitch is good. 

Song titles include: “The Holy City,” 
‘Agnus Dei,” “Songs My Mother Taught 
vie,” “Abide With Me,” “Battle Hymn 


Of The Republic,” “Ave Maria,” “O 
Lord Most Holy,” “Nearer My God To 
Thee,” “The Old Refrain” and “Land 
Of Hope And Glory.” 

An interesting record of a once very 
popular artist. (W.N.W.) 

★ ★ ★ 

DREAMS OF PARADISE. Porter 
Heaps At The Pipe Organ. Mono. 
W. & G.. WG-B-1309. 

For an organist with a reportedly clas¬ 
sical background, Porter Heaps has an 
inordinate passion for tremulant, which 
seems always to be present somewhere in 
the registration. Add to this occasional 
chimes and a variety of exotic combina¬ 
tions from the Wurlitzer-style pipe or¬ 
gan and you have a rather strange mix¬ 
ture with the slow, traditional hymns 
under the title of “Dreams Of Paradise.” 

Many like tremulant effects, of course, 
but, for me, a little goes a long way and 
I’m only sorry that he doesn’t make 
more use of the traditional sound of 
which the organ is obviously capable. 
Still, this is Porter Heaps and, as in the 
case of his previous discs, this one would 
lend itself to the “background” type of 
listening. 

The titles: “Nearer My God To Thee,” 
“Jesus Lover Of My Soul,” “Close -To 
Thee,” “Face to Face,” “Beulah Land,” 
“Saved By Grace,” “It Is Well With My 
Soul,” “Softly And Tenderly,” “In The 
Garden,” “In The Sweet Bye And Bye,” 
“Shepherd Show Me How To Go,” “0 
Gentle Presence,” “Saw Ye My Saviour,” 
“Jesus Loves Me” and “When He 
Cometh.” 

In terms of quality* the disc is to nor¬ 
mal mono standards. (W.N.W.) 

★ ★ ★ 

BELOVED HYMNS OF THE PRESBY¬ 
TERIAN CHURCH. The Choir of 
Scots Church, Melbourne. Conduc¬ 
tor and Organist, Herbert Davis. 
Supervision, William Flynn. Mono, 
W & G, WG-B-1587. 

Though styled as Hymns of the Pres¬ 
byterian Church, many will be equally 
familiar to adherents of other denom¬ 
inations. 

In presenting the hymns, the Scots 
Church Choir employs no variations or 
embellishments, depending on well- 
blended voices and parts to provide their 
own attraction, along with a solid and 
traditional organ foundation. The only 
concession to the recording medium is 
a tempo slightly accelerated on what 
the choir would probably use for audi¬ 
ence only. 

Interspered with the choral items are 
three or four brief organ interludes, 
traditional hymn melodies, in strict 
chording and tempo and just the reverse 
in presentation from that of Porter Heaps 
and Jesse Crawford, reviewed elsewhere. 

This would be an excellent disc for 
those with a liking for hymns sung in 
traditional fashion and for use in 


churches or more formal occasions. 

The recording is of excellent quality. 

The titles: “When I Survey,” “We Sing 
The Praise Of Him Who Died,” “Christ 
The Lord Is Risen Today,” “O For A 
Faith,” “The Lord Is Risen Indeed,” 
“The Head That Once Was Crowned 
With Thorns,” “Make Me A Captive 
Lord,” “Round The Lord In Glory 
Seated,” “Immortal, Invisible,” “God 
Who Made The Earth,” “By Cool Sil- 
oam’s Shady Rill,” “The Lord Is King,” 
“Lift Up Thy Voice,” “What Grace O 
Lord And Beauty Shone,” “Thou Who’s 
Almighty Word.” 

A disc which could prove very popu¬ 
lar. (W.N.W.) 
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stereo-monaural changer-player, 

£34. 

8 Element TV Aerials. Highly 
efficient and designed especially for 
weak signal areas, for receiving sta¬ 
tions located as follows: All capital 
cities £5/5/, Ballarat, Goulburn 
Valley, Canberra, £5/15/; Darling 
Downs and N.E. Tasmania, £5; 
Central Tablelands (N.S.W.) and 
Bendigo, £6/15/; Latrobe Valley, 
£4/10/. 


Write tor Stereo Catalogue 

H.B. RADIO PRODUOTS 

Mamifaefurari el Quality Radio 
and Radio Furnitur. for 31 yaart. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephene: LM3580. 


















FAMOUS 

THE WORLD OVER 


AIL MODELS DISPLAYED AT 
THE SYDNEY TRADE I AIll 
in tlie GERMAN PAVILION 


/-Nw a record players, record changers and tape recorders are designed and engineered to fulfil the highest 
standards of reproduction, and they are justly regarded throughout the world as the finest products 
o£7ji^-- Jc =>in their class. Whatever your particular desires may be, there is a superb DUAL unit for you: 


DUAL TG12SK: Stereo Tape Recorder. Complete 4-track stereo 
system with 2 detachable speakers and twin channel 
amplifier. 3 speeds, tape counter, dubbing key, 
push-button tone controls, tape reels up to 7in. 
diameter, frequency range 40-20,000 c.p.s. at 7Jin. 
per sec. Total weight, including speakers, 321b. 
Complete with Dynamic Microphone. £245/19/9 

Deck only, with primary electronics. £144/6/3 
DUAL 1006A: Precision turntable of professional studio quality, 
powerful 4-pole motor, adjustable stylus pressure, 
built-in stylus pressure gauge, stereo/mono switch, 
heavy 11 in. turntable—available with crystal cart¬ 
ridge, magnetic cartridge and built-in preamplifier. 

From £43/16/- 

Write for details 

FRED A. FALK 


DUAL 300A: Four-speed player, automatic drive wheel disengage¬ 
ment, turntable brake, tone arm lock, separate 
muting switches for both stereo channels. £22 

DUAL 300B: Your companion outdoors! All the fine quality oi 
the DUAL 300A is found in this battery-operated 
turntable. £23/5/- 

DUAL 1007A: Automatic stereo changer, pushbutton-operatec 
START, STOP and REPEAT, self-stabilising change 
spindle, turnover-type crystal cartridge. £26/15/' 

DUAL 1008A: Universal record changer with engineering details o 
the DUAL 1007A plus the ability to intermix record 
of all sizes. £31/18/ 


& CO. PTY. LTD. 


28 KING STREET, ROCKDALE, PHONE LX4783 


Distributed by: N.S.W. and Victoria-all leading electrical houses. S.A.—L. S. Wise Ltd., 196 Gilles Street, Adelaide. 

..... - - - *- iu i_c kiorfnn Road. South Brisbane. W.A.—Athol Hill 842 Hav Street Perth. 









Instrumental, Vocal and Humour 


rRUMPET CONCERTOS OF THE 
BAROQUE ERA. The Chamber 
Orchestra of Mainz directed by Gun¬ 
ter Kehr, with Heinz Zickler, Her¬ 
bert Thai (trumpets), Alfred Sous, 
Otto Winter (oboes). Telemann: 
Concerto for Trumpet and Strings 
in D; Concerto for Trumpet, 2 
Oboes and Basso Continuo in D. 
Vivaldi: Concerto for Two Trum¬ 
pets and Strings in D. Purcell: Con¬ 
certo for Trumpet and Strings in D. 
Torelli: Concerto for Trumpet and 
Strings in D. Universal Record 
Club. Stereo 12 inch (orig. record¬ 
ing Vox). SUC-484. 

^ This is the second Universal Record 
"lub disc that I have had the pleasure 
f reviewing, and I feel that it is even 
etter than the first, if that’s possible. 
The soloists and the Mainz orchestra 
lay with warmth and vigour. They 
trive for an authentic recreation of the 
baroque atmosphere and, mostly, they 
ucceed in doing so. Perhaps the ultra- 
ritical may find a few rough spots, but 
think that all will agree that, considered 
s a whole, the performance is among 
le best. I listened to the Vivaldi and 
urcell pieces (the latter often called the 
cnata for Trumpet and Strings) as play- 
1 by Roger Voisin, Armando Ghitalla 
id the Unicorn Orchestra on the Decca 
ce of Clubs disc (ACLA 56) for a com- 
irison, and I think the new disc has the 
Ige. The playing is just as controlled, 
it manages to sound more spirited. 
The Telemann pieces are quite dif- 
rent in nature. The piece for trum- 
t and strings is of the familiar Viv- 
di-Torelli concerto style, while the 
see for trumpet, oboes and continuo 
a fresh and wholly delightful cham- 
r “cameo.” 

As the information at the start of the 
/iew would suggest, the trumpets 
sd are the original D major “clarino” 
?e, which helps to make the perform- 
ce more authentic. 

Technically the disc is of a high 
ndard, too. Surface noise and dis- 
tion are low, and the stereo is satis- 
tory. A disc I can heartily recom- 
nd. (J.R.) 

★ ★ ★ 


from any trace of background and with 
excellent definition, though falling a trifle 
short, here and there, of Command’s 
best. 

This is another record, by the way, 
where the stereo channels carry complete¬ 
ly different musical information, each a 
deliberate part of a “duet” and with no 
attempt to produce stereo spread or a 
middle region. 

The titles: “Cherry Pink And Apple 
Blossom White,” “My Colouring Book,” 
“Yellow Bird,” “Golden Earrings,” 
“Over The Rainbow,” “The Blue Room,” 
“That Old Black Magic,” “Ruby,” 
“Green Eyes,” “Mood Indigo,” “Red Sails 
In The Sunset’’ and “Deep Purple.” 
(W.N.W.) 


“Show Me The Way To Go Home ” 
“Five Foot Two,” “Ain’t She Sweet,” 
“Runnin’ Wild,” “Sugar Blues,” “When 
My Baby Smiles At Me,” “Varsity 
Dfeg,” “I Can't Give You Anything 
But Love.” 

Technically, the recording is well up 
to present-day high standards (K.W.J.). 

★ ★ ★ 


SOUNDPOWER. Music To The Limits 
Of Audibility. Marty Gold And His 
Orchestra. Stereo, RCA LSP-2620. 


It’s anybody’s guess what is meant by 
the phrase, “Music to the limits of audi¬ 
bility.” However, ignoring the jacket 
and getting to the contents, the disc in¬ 
side is quite a good one. 

In a series of varied and quite excel¬ 
lent arrangements, Marty Gold uses his 
orchestra, not in bulk, but in deliberate 
sections, keeping the music in constant 
motion, in both sound and position. In 
a way, the treatment is rather like Enoch 
Light’s “Colouring Book,” reviewed 
elsewhere, but with less hard brass to 
try tender ears. The trumpet work by 
Mel Davis deserves particular mention. 

Each basic arrangement is outlined on 
the cover: “I’ll Remember April,” “Stella 
By Starlight,” “The Moon Was Yellow,” 
“Terry Theme From Limelight,” “With¬ 
out A Song,” “Harlem Nocturne,” 
“Shangri-la,” “A String Of Pearls,” “I 
Left My Heart In San Francisco,” “I 
Concentrate On You,” “Till There Was 
You,” “Misty.” 

Technically, the sound quality is ex¬ 
cellent. (W.N.W.) 


GOLDEN WALTZES FROM THE 
BLUE ROOM. Jan Garber And 
His Orchestra Play 36 all-time 
Favourites. Stereo, Universal 
Record Club, SUP-481. 

One’s reaction to the first few bars 
is to think . . . “Just another waltz 
record.” Perhaps it is, but it has quali¬ 
ties which make it very, very easy to 
listen to: A tempo which is even and 
smooth without being mechanical; beau¬ 
tifully played saxes fronting an equally 
excellent ensemble; a procession of all- 
time favourites, waltz tunes, grouped 
into medleys such as “Romantic Medley,” 
“Old Vienna Medley,” “Gay Nineties 
Medley,” and so on. 

Perhaps I should mention that the 
“Blue Room” referred to in the title 
is in the New Orleans Roosevelt Hotel, 
the original recording being by Ameri¬ 
can Decca. 

Technically speaking, the sound is 
well balanced, the only criticism worth 
mentioning being a vague “edge” on 
the brass. However, don’t let this re¬ 
mark put you off, unless you are a 
fanatic about quality. If you’re recep¬ 
tive to a highly listenable, danceable and 
nostalgic record, you’ll certainly enjoy 
every minute of this one. (W.N.W.). 


(Continued on page 115) 


( MUSICAL COLOURING BOOK. 
Enoch Light And His Orchestra. 
Stereo 35mm., Command SNDL- 
931031. 


"o compress many paragraphs of or- 
2 prose into a few words, Enoch 
ht’s stated purpose here is to use his 
hiestra and his 35mm stereo facilities 
“paint pictures in sound,” an idea 
ch isn’t quite as new as the notes 
ild have one believe, 
ut we must give in to the fact that’ 
»ch Light’s resources are considerable, 
Iso is the skill of his individual musi- 
s and recording engineers. There is 
ir a falter in the exchange of melody 
i one instrument or group to an- 
r. as called for by the carefully 
<ed out arrangements, 
s you might imagine, the sound pat- 
is constantly changing from the 
tie colours” of woodwinds and solo 
uments to the harsher areas of the 
s choir, leaving no room to regard 
disc as the “soft lights and sweet 
c” kind of thing. 

jchnically speaking, the sound is free 


THE ORIGINAL ROARING TWEN¬ 
TIES, Volume 2, Enoch Light and 
the Charleston City AH Stars. 
Ampar, Mono. ML-30,857. 

Prior to the stock market collapse of 
1929, America was really living it up. 
This was the era of the “Charleston,” 
the “Big Apple” and the “Black Bot¬ 
tom,” plus “bathtub gin” at the local 
“speakeasy.” Excitement, skirts and the 
zest for living were going sky-high and 
the music of the time reflected this. 

With the onset of the depression the 
“good time” music of the twenties died 
a natural death. The recent rise to 
popularity of the dixieland idiom has, 
however, brought with it a revival of 
interest in the music of the roaring 
twenties and a consequent release of 
discs such as this latest from Enoch 
Light and the Charleston City All Stars. 

Musically I would say the disc is on 
a par with similar releases I have heard 
lately and comparable with the excel¬ 
lent Paul Whiteman “twenties” releases. 
The sound is authentically twenty-ish, 
complete with the accents, the slurs and 
slurps, and the cymbal clashes that were 
so typical of the music of those times. 

The numbers are “Collegiate,” “That 
Certain Party,” “Paddlin’ Madelin’ 
Home,” “Swinging Down The Lane,” 


RADIOGRAM 

NEEDLES 


• Why not buy a needle which 
will compliment your ‘Gram? 

• EKO-STYLUS will do just that! 

• Don't say "I want a needle for 
my 'gram." 

• Say "I must have an 
Ekco-Stylus!" 

• Be Ekco-Wise—Insist on 
EKCO-STYLUS! 


Full range of Stylus. 
Retipping our Specialty. 
Sapphire — Diamond 
STD. L.P. or STEREO 


Manufactured by: 


Ernesl Kuenzli Ply. ltd. 


60 Hunter Street, Sydney 
BW699I BW699I 

















CLASSIC RADIO TAKE PRIDE IN ANNOUNCING COMPLETE NEV 
RANGE OF STEREOPHONIC EQUIPMENT 

LIVING 
SOUND 



14 VALVE HI-FI STEREOGRAM CHASSIS 

Complete tuner and amplifier for stereo, comprising a compact Hi-Fi Stereogram in two units featuring a high gain /I ST / 

dual wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with tone controls in one unit and / lO / * 

two Mullard 5-10 amplifiers with push-pull outputs and power supply on second chassis. 


F.O.I 


Two pair of M.S.P. Jensen speakers or two Rola 12in dual coned speakers supplied. Power output 10 watts per channel (20 watts). Frequem 
response of amplifier 40 to 15.000 cycles. 

ABOVE UNITS CAN BE FITTED WITH FERGUSON TYPE OP387 GRAIN-ORIENTED TRANSFORMERS GIVING A FREQUENCY RESPON5 
OF 30 TO 25,000 CYCLES AND CAN ALSO BE SUPPLIED WITH THE NEW ROLA 12 PX SPEAKERS. 



ALL UNITS INCOR 
PORATE THE NOV 
FAMOUS "MULLARD 1 
AMPLIFIER & TONI 
CONTROL CIRCUITS 


Write for Full 
Specifications of 
STEREOPHONIC 
EQUIPMENT OR 
TAPE RECORDER! 


10 VALVE HI-FI STEREOGRAM CHASSIS 


Complete stereo unit comprising dual wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with . g-n m* g 

tone controls and two Mullard 3-3 amplifiers power supply on separate chassis. Supplied with two Magnavox 8WR VAR / | hL / m F.O.R 


speakers. Power output 4 watts per channel. Frequency response of amplifier 40 to 15,000 cycles. 


COMPLETE RANGE OF DUAL, COLLAR©, B.S.R. AND GARRARD, STEREO PLAYINi 

EQUIPMENT IN STOCK 


A COMPLETE HI-FI STEREO 

SYSTEM FOR ONLY SP CNS. F.O.R 

UNIT STEREO PLAYMASTER AMPLIFIER No. 4 WITH PLAYMASTER TUNE 

(Amplifier-tuner incorporated in same case.) 

NOW USING THE NEW 6GW8 OUTPUT VALVES 

— SPECIFICATIONS — 

• Output 8 watts per channel (16 watts). 

© Ferguson Output Transformers. 

• Inbuilt Tuner with new EM 84 tuning indicator, frequency coverage 55 
1,600 KC. 

• Valves 4 6GW8—12AU7—1 6N8—1 6AN7—1 EM84—2 INI763 Re 
fiers. 

• Supplied in self-contained case finished in beige, hammertone, with bl 
and gold control panel with matching knobs. 

© Switching and input facilities for pick-up—radio, F.M. Tuner and T 
Recorder. 

® FULLY GUARANTEED 

PLUS THE NEW B.S.R.-UA12 OR GARRARD STEREO CHANGER 

AND TWO MAGNAVOX 8 W.R. HI-FI SPEAKERS GIVING A 
FREQUENCY RESPONSE OF 4 0 TO 12,000 CYCLES 



Classic Radio 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 





















IN VII-FI TAPE RECORDERS 
4-TRACK TAPE RECORDER FOR ONLY 

£49'10 



MODEL TR5 

2 TRACK 42 gns 
4 TRACK 
£49/10/- 

INCLUDED IN 
PRICE: 

1—Reel of Tape. 1— 

Empty Spool. 1—Acos 
MIC40 mic. Choice of 
colours. 

FULLY GUARAN¬ 
TEED. 

Colours Available: Grey, Red, Blue, Brown. 


LOOK AND 

• Built-in MIXER, a must for 
film enthusiasts. 

$ 2 Speakers, for extended 
bass response. 

• Superimposing. 

6 Monitoring. 

• 3W output. 

• Fast forward and rewind. 

® Magic eye level indicator. 

• Freq. response: 

2 Track 40-10,000 cps. 

4 Track 40-12,000 cps. 


COMPARE! 

• Provision for Mic. and 

Radio P.U. inputs ext. 

speaker and ext. Amp. out¬ 
puts. 

• Tone control. 

© Speed 3£in/sec. over 3 hours’ 
recording. 

• Weight 191b. 

• Can be used as P.A. ampli¬ 
fier. 

• Stereo output on 4 track. 


MODEL TR3 and TR3-4 



Incorporating the latest Collaro 
"STUDIO" Deck 

LOOK AT THESE FEATURES: 

FREQUENCY RESPONSE, plus or minus 3db. 

40-14000cps at 7V7sec. SO-IOOOOcps at 3V7sec. 
60-3800cps at IV’/soc. 

• Six valve amp. • 2 speakers • Switched negative feedback 

equalising for each speed • Output corrected to C.C.I.R. standard 

• Signal to noise ratio better than 45db « 4W cutout • Super 
imposing • Monitoring through speaker whilst recording • Separate 
treble and bass. 

• Takes 7in spools and lid on. • Tape measuring and calibrat- 

• 3 motors. 

• Weight 291b. 

• Fast forward and rewind 1200 # Light pJano ,< ey controls, 

feet in 65 sec. # Valves EF86, 12AT7, 6AQ5, 

• Pause control. 6BQ5, EM84, 6AU6. 

Foot controls are available for all Collaro tape decks, for operating 
•■PAUSE" button. 

PRICE: £4/15/-. 

MODEL TAI. AUX. AMPLIFIER, 
which you can attach to your TR3-4 or TR6 tape recorder for 
Stereo record and play available for £29/10/-. 

COMPLETE RECORDER with mike. 
TR3 two track £72/9/-. 

TR3-4 four track £80. 

All Recorders Fully Guaranteed . 


Classic 


MODEL TR6 

Incorporating the famous "TRUVQX" 
tapedecks. 

The Model TR6 is the latest addition to the range of classic 
Tape Recorders to satisfy those who want better than the 
average recorder. Do not let extremely low price, 92 Gns., 
mislead you. This recorder is equal to many others 
selling over £.200. The “Truvox” tape decks have proved 
themselves to be among the best overseas. Built to last a 
lifetime, latest “Miniflux” four-track heads, tropicalised to 
suit all climatic conditions. 



FREQ. RESPONSE: 

40—20,000cps at 7' 2 i.p.s. 

40—12,000cps at 3* 4 i.p.*. 

• 3 SHADED POLE MOTORS. 

• INDEPENDENT SPEED 
CHANGE WHEELS. 

• INTERLOCKED PUSH BUT¬ 
TONS. 

• PAUSE CONTROL. 

• HUB LOCKS TO LOCK 
TAPE-REELS. 

• AUTOMATIC STOP (optional 
extra). 


• TAPE POSITION INDICA¬ 
TOR. 

WOW AND FLUTTER: 
Better than .15% at 7»* i.p.s. 
Better than .2% at 3 1 * i.p.s. 

• BUILT-IN MIXER. 

• 2 SPEAKERS, 6 x 4in. 

• 4W OUTPUT. 

• SEPARATE TREBLE AND 
BASS. 

• MONITORING. 

• P.A. FACILITIES. 

• STEREO OUTPUT. 


Tape speeds within plus or minus 1% of stated speeds. 
Size: 17» 4 x 13 3 4 x 7’«in. Weight: 32lb including lid. 

Price 92 gns. 

Dynamic microphone, freq. resp. 80-12,000cps extra £5/15/. 

Uadi© 


245 PARRAMATTA ROAD, HABERFiELD, N.S.W. PHONE UA2145 
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INCOMPARABLE 

AXIOM 

201 



AND 


Twin cone 12 High Fidelity Loudspeakers with outstanding performance and features. • Dual 

cones, plastic terminated •Heavy Feroba II magnet •Rigid diecast unitary chassis •Slim profile 
• Long aluminium voice coil • Generous power handling • Frequency range 30 c/s—16,000 c/s. 


Axiom 

301 


There’s a SOUND reason for GOODMANS sustained supremacy in High Fidelity 


Since High Fidelity began, Goodmans Axioms 
have set the standard in loudspeakers for impec¬ 
cable performance, enduring reliability, flawless 
reproduction, and outstanding value. These 
superb Axiom 201 and Axiom 301 loudspeakers 
carry nobly the responsibilities of this long tradi¬ 
tion of excellence 

Goodmans Axiom 201 and 301 High Fidelity loud¬ 
speakers are intended for use with medium 
powered amplifiers, in the home and wherever 


critical sound quality of music reproduction is 
required. The power ratings are:— 

Axiom 201 for amplifiers up to 15 watts (30 watts 
U.S.A.) 

Axiom 301 for amplifiers up to 20 watts (40 watts 
U.S.A.) 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence St., Sydney, N.S.W. ’Phone 29-1571 


Post coupon for details of Goodmans Axiom 201 and 301 loudspeakers. 



State 


A201/301 


“I 

i 

I 

I 

J 
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Variety Fare-Cont. 


AN EVENING WITH COLE. Carmen 
Dragon And The Hollywood Bowl 
Pops. Orchestra. Stereo, Capitol 
SW-1805. 

With Cole Porter providing the 
themes and the Hollywood Bowl Pops 
orchestra to give them voice, it is more 
or less a foregone conclusion that this 
should turn out to be a highly listen- 
able recording. 

At times delicate, the sound changes 
with the mood to explore the full re¬ 
sources of an orchestra which has a 
much “bigger” sound than moit of the 
other popular orchestral groups one 
hears on record. 

The sound quality itself is well up 
to standard, with no gimmickry about 
the stereo spread. 

Carmen Dragon’s choice of Cole Por¬ 
ter melodies includes “Begin the Be- 
guine,” “In The Still Of The Night,” 
“Wunderbar,” “So In Love,” “Just One 
Of Those Things,” “Night And Day,” 

“I Get A Kick Out Of You,” “Easy To 
Love,” “I’ve Got You Under My Skin” 
and “All Through The Night.” (W.N.W.) 

* * * 

DANCE AGAIN. Edmundo Ros And 
His Orchestra. Stereo, Decca Phase 
4, SKLA 7551. 

Coming hard on the heels of some 
remarks, written for these columns, 
about stereo balance problems, I must 
point to this record as a classic example 
of a disc where the content of the two 
channels is about as different as it 
could be. 

Placement of the orchestra, along with 
Decca’s “Phase 4” console technique has 
different instruments or groups of instru¬ 
ments answering one another from oppo¬ 
site sides of the room, often with not a 
great deal in between. 

The effect is quite deliberate, of 
course, the placement and electronic 
manipulation being intended to empha¬ 
sise Edmundo Ros’ already lively and 
percussive Latin arrangements. 

These include: “Patricia” (mambo). 
“Tropical Merengue” (merengue), “Tea 
for Two (cha cha), “Miami Beach 
Rumba” (rumba), “Cocktails For Two” 

(cha cha), “I Came, I Saw, I Conga’d” 
(conga), “Cherry Pink And Apple Blos¬ 
som White” (cha cha), “The Wedding 
Samba” (samba), “Mambo No. 5” 
(mambo), “Blue Tango” (tango), “When 
The Moon Comes Over The Mountain” 

(cha cha) and “Colonel Bogey” 
(merengue). 

Technically, the sound is very clean 
and free from background noise. The 
nature of the stereo I have already re¬ 
ferred to. (W.N.W.) 

★ ★ ★ 

LIVING STRINGS Plus TWO PIANOS 
Play Songs That Will Live Forever. 
Stereo, RCA Camden, CAS-721. 

I need say little more about this 
record than to verify that the picture 
you get of it from the title is quite 
accurate. 

Camden’s Living Strings, a group of 
modest dimensions, specialises in sweet, 
romantic music. On this occasion, they 
are fronted by duo-pianists Roberto Vaz¬ 
quez and Jose Ortega, and conducted 
by Mario Armengol. If these names are 
unfamiliar, it is because of the further 
fact, mentioned on the label, that the 
original recording was made in Mexico. 

Whether the title would be better 
phrased with “Melodies” rather than 
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“Songs” could be the subject of debate, 
but the 10 tracks contain medleys 
ranging in content from “Songs My 
Mother Taught Me” to “Moonlight 
Sonata”: from “Some Enchanted Even¬ 
ing” to “Melody In F.” 

Really, the individual titles don’t 
matter. Sufficient to say that they add 
up to pleasant background type of 
music, well enough recorded and well 
enough spread by the stereo channels 
to save you any worries on this score. 
(W.N.W.) 

★ ★ ★ 

TRUMPET AND STRINGS. Al Hirt 
with orchestra arranged and con¬ 
ducted by Marty Paich. “Stranger 
In Paradise,” “Poor Butterfly,'’ 
“Fools Rush In,” “Sleepy Lagoon,” 
“As Time Goes By,” “East Of The 
Sun,” “Sleepless Hours,” “True 
Love,” “I’ll Never Smile Again,” 
“I Cried For You,” “How Deep Is 
The Ocean,” “Easy To Love.” 
RCA, Mono. L101,422. 

The combination of trumpet against 
a backdrop of strings is popular and 
this could be just another recording in 
that style if it were not for the playing 
of Al Hirt. This man is a master tech¬ 
nician of the trumpet with unbelievable 
breath control and a tone that sings in 
a smooth, sustained manner as if it 
were another member of the string sec¬ 
tion. 

This style of playing is somewhat of 
a departure from Al’s previous record- 
tin s in the dixieland idiom but he shows 
that even so, he is still the incompar¬ 
able virtuoso who richly deserves the 
musical reputation he is rapidly build¬ 
ing. 

Technically the disc is excellent and 
I have only the highest praise for it in 
this respect, and all others. (K.W.J.) 

★ ★ ★ 

THE MAGIC OF THE MANDOLIN. 
Dave Apollon and his Mandolin 
Orchestra. “Never On Sunday,” 
“Autumn Leaves,” “Non Dimenti- 
car,” “Brazilian Waltz,” “Come 
Prima,” “Hava Nagillah,” “The 
Third Man Theme,” “Say Si Si,” 
“Without You,” “jpedacinhos Do 
Ceu,” “The Dancing Mandolin” 
(Chopin’s Waltz Op. 64, No. 2), 
“St Louis Blues.” Coral 12in mono, 
CL-31,005. 

A thoroughly enjoyable record this. 
Dave Apollon and his orchestra per¬ 
form with great zest their well-polished 
arrangements making even the over¬ 
exposed tunes seem new. Recommended 
for dancing and for background music 
—as well as for mandolin lovers, of 
course. 

On the technical side, the disc leaves 
nothing to be desired. (J.R.) 

★ ★ ★ 

SCOTTISH COUNTRY DANCES, with 
the bands of Jim McLeod, Lindsay 
Ross, Andrew Rankine and Ian 
Powrie. Eightsome Reel, Pipe 
March for The Gay Gordons, Gay 
Gordons, Meg Merrilees—Reel, 
Lochiel’s Rant-Strathspey, On Tour 
(Scotland) 1960—Reel, Maxwell’s 
Rant—Reel, The Robertson Rant, 
Waltz Country Dance, The Boston 
Two-Step, Gaelic Waltz, Barn 
Dance, Quiet and Snug, The Border 
Polka, Miss Bennet’s Jig. World 
Record Club, 12-inch, L.P. 7060. 

For those who like Scottish dances, 
this record will be a pure delight. All 
four bands play superbly and with ob¬ 
vious enjoyment. If you’ve some Scot¬ 


tish blood in your veins—and most of 
us seem to have at least a bit — I’d 
recommend it to you. (J.R.) 

★ ★ ★ 

A SONG FOR YOU. Mario Del 
Monaco With Mantovani And His 
Orchestra. Stereo. Decca SKLA 
4510. (Also available in Mono.) 

If the jacket notes are to be believed, 
this rather unusual pairing was the re¬ 
sult of a chance meeting of soloist and 
conductor at the Decca studios. The 
record itself was made in September, 
1962, at the Kingsway Hall, London. 

There is no gainsaying the quality of 
Mario Del Monaco’s voice and, in this 
environment, it is impossible to avoid a 
comparison with that of the late Mario 
Lanza. In some stanzas the two sound 
remarkably alike but Del Monaco has 
much the better sense of pitch. 

Even so, to have him sing relentlessly 
on for two LP sides, offering stiff com¬ 
petition to Mantovani’s orchestra all the 
while, is rather heavy going. 

In other words, it’s a record which 
you’ll enjoy better in segments than in 
a single sitting. 

The quality, technically, is acceptable 
but with no special claim to note. In 
fact, I did find myself fiddling with the 
balance control, to compensate what 
seemed to be a weak left channel. 

In English. Del Monaco sings “To¬ 
night,” “Serenade,” “Be My Love,” 
“Cara Mia.” 

In Italian: “Musica Probita,” “Love’s 
Last Word Is Spoken,” “Te Voglio 
Tanto Bene,” “Girls Were Made To 
Love And Kiss,” “Lolita.” 

In Neapolitan: “Catari, Catari.” 
(W.N.W) 


HITACHI 

FULLY GUARANTEED 



RECEIVING TUBES 


OU ALJ'I'Y CONSCIOUS manufacturers 
and TV service organisations choose HITACHI 
tubes. Most popular types are available . . 
. . each made to top standards and backed 
by a full guarantee. Delivery is immediate 
from stock. For supplies and further infor¬ 
mation trade buyers are invited to contact— 
Sole Australian Agents 
ELECTRON TUBE DISTRIBUTORS 

PTY. LTD. 

Head Office: 

3a Wellington Street, 

Prahran, Victoria. Phone 51-6362. 

Sydney Branch: 

523 Old South Head Road, 

Rose Bay, N.S.W. Phone MA4006. 

Representative all States of Australia. 

PERTH: TISCO, PHONE 21-9767. 

BRISBANE: TISCO, PHONE 91-4461. 
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AVharfedale 

GOLDEN 10/RS/DD 

Impedance 10/15 ohms 
Flux density 14,500 

oersteds 

Total flux 60,000 

maxwells 

Aluminium Voice Coil 

Max. input 8 watts rms 
or 16 watts peak 
Frequency range 

30-20,000 c/s. 
Bass resonance 38/43 c/s 



AVharfcdalc 

SUPER 8/RS/DD 

Impedance 10/15 ohms 

Ceramic Magnet 

Flux density 14,500 

oersteds 

Total flux 60,000 

maxwells 

Aluminium Voice Coil 

Max. input 6 watts rms 
or 12 watts peak 
Frequency range 

40-20,000 c/s. 
Bass resonance 50/60 c/s 


... they may look similar but 

ALL SPEAKERS DO NOT 
SOUND THE SAME 

Back in 1934 G. A. Briggs designed and manufactured 
the first high fidelity speaker to be marketed anywhere 
in the world—and the demand was almost unbelievable! 
Since then the Wharfedale Wireless Works and their 
unique research laboratories, under G. A. Briggs's guid¬ 
ance, have developed and produced many thousands of 
fine Wharfedale speakers. 

It's this long experience that guarantees you greater 
fidelity . . . sound free of coloration . . . undisturbed 
by spurious peaks and resonances. When you buy 
Wharfedale you know . . . 

Wharfedale is INCOMPARABLE 

Australian National Distributors : 

SIMON GRAY PTY. LTD. 

28 Elizabeth St., Melbourne. 63 8211, 63 8166 




INTERSTATE REPRESENTATIVES: 



N.S.W. 

Audio Engineers Pty. Ltd., 

422 Kent Street, 

SYDNEY. 

Tel. :29-6731. 

S.A. 

Eilco Sales, 

233 Rundle Street, 
ADELAIDE. 

Tel.: 8-1259. 

TAS. 

K. W. McCulloch Pty. Ltd. 

109 York Street, 
LAUNCESTON. 

Tel.: 2-5322. 

QLD. 

Sydney G. Hughes, 

154-158 Arthur St*., 

New Farm, 

BRISBANE. 

Tel.: 58-1014. 

W.A. 

Athol M. Hill, 

842 Hay Street, 
PERTH. 

Tel.: 21-7861. 
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THE WHITE DOVE And Other Great 
Film Hits. Lawrence Tibbett. Mono, 
45 r.p.m. EP, RCA Collector’s Issue 
21006. 

Reviewed immediately after Mario 
Del Monaco’s “Song For You,” Law¬ 
rence Tibbett’s baritone voice sounded 
very mild and restrained, though not 
disagreeably so. In fact, I think it would 
be fair comment to rate his offering here 
as “pleasant,” despite the stylised orches¬ 
tral accompaniments of the period and 
the limited response from recording 
masters which must be 30 or more years 
old. 

The songs: “Tramps At Sea,” “Life Is 
A Dream,” “The White Dove” and 
“When I’m Looking At You,” the last 
two from the film ‘The Rogue Song” 
made in 1929. 

If you haven’t a Lawrence Tibbett disc 
in your collection, this one should do 
nicely. (W.N.W.) 

★ ★ ★ 

YOUNG AT HEART. Lome Greene. 
With Orchestra Arranged and Con¬ 
ducted By Hank Levine; Mono, 
RCA L-101502. 

As a former radio announcer, stage 
and film actor and, more recently, co- 
star of the TV show “Bonanza,” Lome 
Greene has a good speaking voice and 
excellent delivery. But this, his first 
record as a solo vocalist, does nothing 
to convince me that he should be classed 
also as a singer. 

Call it a style, if you like, but his 
singing is first cousin to a monologue, 
with the melody and rhythm coming 
almost exclusively from the orchestra. 

Lome Green enthusiasts may like it 
but I’m afraid that it did nothing for 
me! (W.N.W.) 

★ ★ ★ 

BING’S HOLLYWOOD — “ZING A 
LITTLE ZONG.” Bing Crosby, Bob 
Hope, Peggy Lee, Jane Wyman, The 
Andrew Sisters, Ben Lessy, various 
orchestras. Songs from the Para¬ 
mount Pictures “Just For You,” and 
“Road To Bali.” Festival 12-inch 
mon, FL-30,917. 

I imagine ardent Bing fans will need 
no words from me to arouse their interest 
in this disc. To many others, the disc 
will appeal because of its more popular 
songs — “Zing A Little Zong,” “Chicago 
Style,” “Hoot Mon,” “Just For You,” 
“To See You,” and “On The 10.10 from 
Ten-Ten-Tenessee.” 

The remaining songs will scarcely 
serve to add further inducement to those 
so far untempted. Less stoic, they wither 
somewhat in the transplant from their 
celluloid hot-house. Bing sings solo in 
only three of the disc’s 12 songs. (J.R.) 

★ ★ ★ 

BEER DRINKING SONGS by the Zil- 
lertal Band. O Du Lieber Augustine; 
Du, Du, Liegst Mir Im Herzen; 
Bayrische Landler; Freut Euch Des 
Lebens; Mein Hut Der Hat Drei 
Ecken; Barbara Polka; Herbstpol- 
ka; Schuhplattler. W. & G. 7-inch 
33 1-3, WG-Q-1591. 

This disc is not lacking in joviality 
but, musically it is quite poor. Techni¬ 
cally it is no better, due, I imagine, to 
makeshift arrangements for the original 
recording. It would be best played near 
the end of the type of party suggested 
by the title, when the listeners’ senses 
are likely to be less acute than usual. 

(J.R.) 
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THE WILFRID THOMAS SHOW. 
1,001st Edition. Mono, Festival 
FL-30,965. 

After twenty years or more on the 
National radio network, there are prob¬ 
ably few voices better known in Austra¬ 
lia than that of Wilfred Thomas. In 
that twenty years over a thousand “epi¬ 
sodes” of the Wilfrid Thomas Show 
have gone to air. 

As the title indicates, this record is 
taken from episode 1,001, itself a collec¬ 
tion of highlights taken from earlier 
tapes. For the most part, the excerpts 
are too brief to have an intrinsic value 
but, as a reminder of a most successful 
radio series, the record serves the intend¬ 
ed purpose. 

As normal with such records, the 64- 
dollar question is . . . who wants to add 
it to their library? Knowing the con¬ 
tents, you’ll have to answer this one for 
yourself. (W.N.W.) 

★ ★ ★ 

McCACKIE MANSION. Roy Rene, 
‘Mo.” “The Burglar” and “The 
Christmas Present.” Mono, 7-inch 
EP, Festival FX-10624. 

Clipped from the “McCackie Man¬ 
sion” series of radio programs, this disc 
is best regarded as a sound-document 
from a past radio era. 

While the goings-on of “Mo” may 
conjure up all kinds of memories for 
those who shared the thirties with him, 
and while the studio audience obviously 
enjoyed themselves no end, don’t be sur¬ 
prised if younger people find the disc 
quite un-funny. 

That’s the way it often is with 
humour. 

If you were a “Mo” fan in the old 
days, okay. If not, spend your money 
on something else. (W.N.W.) 


POPULAR JAZZ 


SATCHMO’S COLLECTORS’ ITEMS, 
Louis Armstrong and his Orchestra. 
“Shadrack,” “Jeepers Creepers,” 
“Old Man Mose,” “Shoe Shine 
Boy,” “Brother Bill,” “Now Do You 
Call That a Buddy?” “On the Sunny 
Side of the Street,” “Confessm’,’’ 
“Ain’t Misbehavin’,” “I Can’t Give 
You Anything But Love,” “Sweet¬ 
hearts On Parade,” “Baby, Won’t 
You Please Come Home.” Univer¬ 
sal Record Club, Mono. UJ-440. 

Commencing with those wonderful 
“Hot Five” and “Hot Seven” releases 
in the early ’twenties, Louis Armstrong 
has probably .been one of the most pro¬ 
lific of all jazzmen in his recording of 
the music. In 1935 Louis began record¬ 
ing for Decca and this album is a com¬ 
pilation of some of the top numbers 
which he produced for that company. 

Many of these numbers have become 
standards in the Armstrong repertoire, 
and, although most of them have been 
released on more recent recordings, I 
personally feel that these earlier releases 
were musically superior to the later ver¬ 
sions. 

Technically, the disc is very good, 
considering the time when it was re¬ 
corded and, at the price at which it 
is available from the Universal Record 
Club, 1 consider it to be an excellent 
bargain. (K.W.J.) 


BY 


SPECIALLY 
IMPORTED 

(/d e&b 

PRE¬ 
RECORDED 
TAPES 

ORIGINAL SOUND TRACKS ON .. 

H.M.V., M.G.M. 

COLUMBIA 

PARLOPHONE 

onu f . 7 J \ 7'6 

EACH 

featuring . 

High Society 
The King and I 
Carousel 
Oklahoma 
Gigi 

The Young Ones 
Out of the Shadows 
Latin A la Lee 
Beauty and The Beat 
Can Can 

Connie’s Greatest Hits 
Come Fly With Me 
Songs for Swingin’ 
Lovers (Fr«n/c Sinatra) 
Love is The Thing 
Judy at Carnegie Hall 
The Sound of Music 
Merry Widow 
and many others. 

ALSO STEREO 4 TRACK 
TAPES AVAILABLE 

MAIL ORDERS WELCOME! C.O.D 



88 KING STREET, 
SYDNEY—BL1551 
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The Price of Perfection 


.TTi 

cy 


... A custom 
assembled stereo sys¬ 
tem comprised of indi¬ 
vidually famous com¬ 
ponents, combined in a 
compact form, to bring 
you perfection in sound 
reproduction! 

The handsome chairside 
cabinet, as illustrated, 
houses both Player (the 
famous DUAL 1007/A) 
and Amplifier (Meyer 10 
watt, with separate bass, 
treble and balance con¬ 
trols. Switched- inputs 
for Mono, Stereo, Radio 
and Tape. Response 20* 
40,000 CPS ± 2db). 

Remainder of the system 
features two newly 
released ADI Mk. II 
bookshelf speakers! 



NATIVE FOLKLORE 


Z THE ANCIENT VOICES OF!; 

1 PAPUA AND NEW GUINEA. J; 

![ Music and Folklore of the Ad- 

miralty Islands. Narrated by ;! 

P. N. Cochrane. Mono, Festi- <] 

Z val FL 30,976. !] 

One might wonder as to the mar- <! 
Z ket which could exist for a record !] 
!] of primitive native songs and ![ 
J; rhythms. But the potential audience]; 
Z isn’t quite so obscure if one adds to- |> 
I] gether workers in the educational <! 

2 field, people with an interest in over- !] 
z seas missions and others with an in-1; 

> terest in the island tribes, born of 

4 war service. ;> 

> The disc has been edited from ]; 
Z tapes collected by Mr P. N. Coch- Z 
4 rane, as an officer of the Australian <! 
!] Department of Information and Ex-!] 

tension Services for Papua and New 2 
4 Guinea. Taken under field condi- J 
;! tions, the tapes aren’t free from tech-1; 
I] nical flaws but, equally, any short- <! 
!] comings are not of sufficient magni-!] 
!] tude to affect the contents. !] 

2 Perhaps a similar remark could ap-1] 
]; ply to the interspersed narration, ]] 
'j; which would have benefited had it ]; 
j! been presented by a trained commen- v 
!] tator. 4 

;! The contents are divided into four 2 
!] main groups: “Songs Of The Ad-!] 
!] miralty Islands,” “Children’s Singing 
!; Games,” “Women’s Songs” and “The j! 
];Garamut and Men’s Songs.” 

!] Of these, I found the men’s songs;! 
|| of greatest interest, though the laugh- <! 
;> ter and singing of children in any !] 
4 language has a charm of its own. !] 
Z An interesting, if specialised record-!] 
<! ing. (W.N.W.) !; 

JAZZ - Continued 

DUKE ELLINGTON and JOHN COL- 
TRANE, with Elvin Jones, Aaron 
Bell, Jimmy Garrison and Sam 
Woodward. “In a Sentimental 
Mood,” “Take the Coltrane,” “Big 
Nick,” “Stevie,” “My Little Brown 
Jug,” “Angelica,” “The Feeling of 
Jazz.” Impulse, Mono, IL-31,019. 
Although the jacket notes on this 
latest Impulse release would have us be¬ 
lieve that the combination of Ellington 
plus Coltrane is an excellent one, I am 
personally inclined to doubt this. 

I have long been an Ellington fan and 
derived much pleasure from his piano 
work on the disc, mainly the solos. Col- 
trane’s style of extended free blowing 
did not seem, however, to blend well 
with the style of the Duke and, at the 
end of many numbers, I was left with a 
distinct feeling of uneasiness. 

Technically the disc is firstrate, as 
is most of the jazz on this label, and 
absolutely no fears need be felt on this 
score. (K.W.J.) 

★ ★ ★ 

PASSIN’ THRU, The New Amazing 
Chico Hamilton Quintet. “Passin’ 
Thru,” “The Second Time Around,” 
“El Toro,” “Transfusion,” “Lady 
Gabor,” “Lonesome Child” Im¬ 
pulse, Mono. IL-31,018. 

After a variety of West Coast play¬ 
ing experiences, Chico Hamilton joined 
the Gerry Mulligan Quartet in 1952 and 
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later (1956) formed his own quintet, 
combining saxophone and flute (doubled 
by Buddy Collette), guitar, bass, cello 
and himself on drums. 

The music of this group was often ex¬ 
cellent and never less than top profes¬ 
sional calibre, but the music of the 
“new” group is something else. It is 
fresh, vibrant and exciting and repre¬ 
sents a radical departure from the rather 
polite and chamber-music-flavoured ap¬ 
proach hitherto identified with Chico’s 
groups. 

This new group is, in the proper sense 
of the word, an ensemble. The indi¬ 
viduality of each member of the quintet 
is affirmed in the collective context. The 
three horns (Gabor Szabo’s guitar func¬ 
tions as such in the front line) achieve 
a fresh and provocative unison sound 
which is most welcome. The writing is 
anything but routine, making use of the 
entire tonal and rhythmic palette of con¬ 
temporary jazz, but within a logically 
structured framework which gives unity, 
order and format to the music. The 
original pieces heard on the disc are 
not mere excuses for that extended 
“blowing” which is typical of so much 
of today’s jazz. 

Quite a number of the radio jazz ses¬ 
sions have featured extracts from this 
recording of late, but if you have not’ 
yet heard the group, might I suggest you 
take the opportunity to at least listen 
to the title tune, “Passin’ Thru.” 

Technically, the disc is most pleasing, 
with an excellent overall balance be¬ 
tween front line and rhythm section. 
(K.W.J.) 

★ ★ ★ 

OPERATION GLENN MILLER, Sharps 
& Flats plus All Stars. “A String 
of Pearls,” “Tuxedo Junction,” 
“Blue Moon,” “Little Brown Jug,” 
“Danny Boy,” “Star Dust,” “In The 
Mood,” “Moonlight Serenade,” 
“Chattanooga Choo Choo,” “Penn¬ 
sylvania 6-5000,” “Adios,” “Ameri¬ 
can Patrol,” Festival “Super Dy¬ 
namic Sound,” Stereo. SFL-931039. 

Although he was never considered to 
be any great shakes as a jazzman, Glenn 
Miller did have a great talent for ar¬ 
ranging and managed to create a unique 
sound with his big band of the late 
thirties and early forties. 

After his untimely demise in 1944 (he 
disappeared while on a plane flight 
from England to France) his name, and 
the “sound” he created, continued to 
grow in popularity until the advent of 
the movie, ‘The Glenn Miller Story,” 
when he proceeded to become something 
of a legend. 

Whether it was justified or not, it was 
probably only natural that other groups 
should jump on the “bandwaggon” of 
this legend and so, for a time, found 
many groups coming out with “I Re¬ 
member Glenn Miller” and “Memories 
of Glenn Miller” albums. 

With many of these albums there was 
only a faint resemblance to the original 
Miller “sound” and the tunes were not 
always from his library. It is rather pleas¬ 
ing, then, to report that this is not the 
case with this new album from Festival. 
Not only are the numbers stock favour¬ 
ites from the Miller Orchestra, but the 
sound is so close to the original it is 
quite remarkable. 

Quite remarkable, in fact, when one 
considers that this new disc was recorded 
in Japan by the Xing Record Co., and 
the Sharps & Flats are an all-Japanese 
group. 

Technically, the disc is excellent, with 
Radio, Television & Hobbies, August, 


good balance and a clean, crisp sound 
coupled with a fine stereo spread. It 
might be interesting to note, also, that 
the majority of the recording equipment 
was of American origin. (K.W.J.) 

★ ★ ★ 

HAMP’S GOLDEN FAVOURITES, 
Lionel Hampton and his Orchestra, 
“Flying Home,” “Everybody’s Some¬ 
body’s Fool,” “How High The 
Moon,” “Blow Top Blues,” “Mid¬ 
night Sun,” “Air Mail Special,” 
“Hamp’s Boogie Woogie,” “Red 
Top,” “Gone Again,” “New Central 
Avenue Breakdown,” “Hay! Ba-Ba- 
Re-Bop,” “Rockin , In Rhythm.” 
Festival, Mono. FL-31,034. 

In 1936 Lionel Hampton, at the ripe 
old age of 23, joined the Benny Good¬ 
man outfit to make fourth member of 
famous quartet. Although he was re¬ 
latively unknown up till that date, from 
then on in he never looked back. In 
1940 he formed his own orchestra to 
make a series of highly successful discs 
for the Victor label . 

Always a swinging performer, Hamp’s 
style and technique on the Vibrophone 
has, during the past 25 years or so, prob¬ 
ably done more to popularise the instru¬ 
ment than any other single performer. 
His orchestra has been described as a 
“loud but well disciplined vaudeville out¬ 
fit that could be sure to drive all sorts 
of audiences to a frenzy approaching ex¬ 
haustion.” 

On record, the group probably loses 
some of its impact, but nonetheless this 
description would appear to be a fairly 
apt one, at least for several of the 
tracks on this new disc. The majority 
of the numbers are, however, taken at 
the slower tempos and tend to be more 
of a lyrical and melodic nature. This is 
particularly so in the vocal accompani¬ 
ments to Dinah Washington, who is heard 
on several of the tracks. 

Technically the disc is quite good al¬ 
though, in several places, it lacks the 
crisp sparkle we have come to expect 
from present day recordings. (K.W.J.) 

★ ★ ★ 

THE ARTISTRY OF FREDDIE HUB¬ 
BARD. “Caravan,” “Bob’s Place,” 
“Happy Times,” “Summertime,” 
“The Seventh Day.” Personel; Fred- 
die Hubbard, Tpt; Curtis Fuller, 
Tommy Flanagan, Pno; John Gil¬ 
more, Tenor sax; Art Davies, Bass; 
Louis Hayes, Dms. Universal Re¬ 
cord Club, Stereo. SUJ-485. 

Always a stimulating performer in 
the modernist or “free blowing” style, 
Freddie Hubbard has, on this disc, sur¬ 
rounded himself with a bunch of first rate 
musicians who admirably support, and 
enhance, his playing. 

In an era of modern jazz in which 
the front lines seem dominated by 
saxophonists, Hubbard’s command of his 
horn is almost a throwback to the 
trumpet-reigned thirties. He has not 
sacrificed range for speed, nor sound for 
ingenuity and his ability to produce a 
good tone in all registers is one of the 
things which make him stand out from 
the crowd. 

Proof of these statements can be had 
by giving a listen to “Summertime” and 
“The Seventh Day” on side two of this 
new disc. For those who are drawn to¬ 
wards the modern school of jazz this 
disc would be an excellent buy at the 
regular price, but at the record club 
price it is an absolute bargain which 
should not be missed. Technically the 
recording is fine, too. (K.W.J.) 
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“NOVA" 


"THl FIRM YOU C AH TRUST" 

101B BATHURST ST. 

(epp. St Andrew's Chapter House) 

PHONE 61-8350, a.h. 94-8094 


Specialists in Tape Recorders and 
Dictation Machines since 1949 

FIRST IN AUSTRALIA 


EVERY known make of 
recorder stocked, NEW and 
USED from 19 gns. 

GRUNDIG, TELEFUNKEN, 
NATIONAL, AWA, PHILIPS, 
NOVA, FARO, ELIZABETHAN, 
LOEWE OPTA, UHER, AKAI 

Battery and Main* Operated 

Best Trade-ins, Keenest 
Prices, Terms, Hire. 

Prompt Service to all Makes 
at Reasonable Prices 

Repair Dept, on premises 


3ffammt0 make 
fully imports 
TEnyltalj 
®app TRprnriipr 


3 speed 2 track 
CoJIaro Deck Monitor 
7in reels. 


59 gns. 


3 speed 4 track 
Collaro Deck provision 
for stereo 7in reels. 


65 gns. 


1 speed 2 track BSR 
Deck. 


39 gns. 


These are QUALITY imported re¬ 
corders at fantastic prices exclusive 
to Novatape Pty. Ltd. 


Compare prices, service/ range/ 
you can't buy better than from 

‘Novatape’ Pty. Ltd. 


WANTED URGENTLY! 
Good used Tape Recorders 
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BOYT’S 

RADIO & ELECTRICAL 
PTY. LTD. 

OFFER SYDNEY'S LOWEST 
PRICE TRANSISTOR TAPE 
RECORDER, THE 


APOLEC R.A.I1 



Featuring Twin Track 
12 minute Playing Time 
4 Transistor Hi-Fidelity 

Only £14 : 0 : 0 

The HANAMO 

35 mm. Colour and Black & White 
Camera featuring in-built Light 
Meter, f2.8 coated lens. Shut+er 
speeds 1/25 sec. to 1/300 sec. 



Priced at £14 : 5 : 0 


including Hard Leather Carrying Case. 


AND SYDNEY'S CHEAPEST 
UNDERDASH FITTING 
CAR RADIO, THE 


JEIC 

u 

,i 



Complete with Aerial & Fittings 

£ 27 : 19 : 0 

Showrooms ; 

92 Burlington St., Crows Nest. 

Phone 92-6161-2-3. 

3 Barlow Street, Sydney. Phone 61-2323 
39 Pacific Pde., Dee Why. Phone 98-3555 


TRADE REVIEWS 

AND RELEASES 


SYNCHRONOUS TURNTABLE AND 
NEW ARM FROM J.H. 

Pictured below are the J.H. Synchronous Turntable and the J.H. Tran¬ 
scription Tone Arm Mark II, sent to our laboratory recently for review 
by the manufacturers, J.H. Reproducers. Both should be of considerable 
interest to our many audio enthusiasts. 


HPHE synchronous turntable has a light 
A aluminium platter which is belt driven 
from a 5-watt 12-pole synchronous motor. 
It is thus an example of the “light turn¬ 
table more or less closely controlled by a 
constant speed motor” school of thought, as 
distinct from the perhaps better-known 
“heavy turntable, lightly controlled by a 
powerful motor” school. 

There have been other turntables of this 
type (for instance, the American 


torque device, the speed is dependent to a 
certain extent upon the playing weight 
used. However, the unit has been designed 
with this in mind, and will permit the use 
of normal lightweight pickups, together with 
a “Dust-bug” type cleaner, without vary¬ 
ing discernably from the correct speed. 

In terms of performance, therefore, the 
turntable must be awarded high marks. 

There is one criticism which we should 
make, however, in that the fastening of the 



“Weathers”) but, to our knowledge, the 
J.H. is the first to be locally produced. We 
understand that the motors are specially 
imported, but the remaining parts are made 
in Australia. 

The turntable platter is fitted with a rib¬ 
bed soft rubber mat, and revolves on a 
hardened and accurately ground fixed 
spindle. The motor is mechanically isolated 
from the frame and is fitted with a double 
ebonite pulley which engages the very 
flexible latex drive belt. Speed change is 
performed by manually changing the belt 
from one motor pulley to the other. Two 
speeds only are provided, 33 and 45 r.p.m., 
as meeting the real requirements of present- 
day high quality enthusiasts. 

In tests which we carried out to deter¬ 
mine its wow, flutter and rumble level with 
a high-grade stereo pickup, it performed 
extremely well indeed. The claim of 0.04 
per cent wow and flutter would certainly 
appear to be true, while there is virtually 
no rumble at all. The low motor speed 
(500 r.p.m.), motor springing and latex belt 
are apparently highly efficient in rumble 
reduction, while motor-platter coupling is 
sufficient to keep wow and flutter to a 
commendable minimum. 

As one might perhaps expect of a low- 


lid over the motor pulley appears to be 
unduly vulnerable to damage. On the turn¬ 
table reviewed, the light hinge fitted was 
quite sloppy and would even permit the lid 
to touch the turntable platter. 

A more sturdy hinge and/or positive 
locating arrangements would fix this. 
While the operation of the unit would not 
be improved, its finish and use appeal cer¬ 
tainly would be. 

A further point is not so much a critic¬ 
ism as an observation arising from the 
lightness of construction of the unit. 

The platter bearing spindle of the turn¬ 
table is only l/8in in diameter, being a 
precision ground component which presum¬ 
ably plays an important part in the per¬ 
formance of the unit as a whole. Yet it is 
hard to imagine that this spindle would not 
be damaged if a moderately heavy object 
(a record album, a book, an ornament, or 
even the user’s hand) were dropped or in¬ 
advertently rested on the edge of £he 
platter. The leverage operating from platter 
edge to spindle would be quite large. 

If the spindle size is closely determined 
by important factors of the design, this 
must obviously be regarded as a calculated 
risk. However, if the spindle diameter 
could be increased somewhat without pre- 
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judicing the performance materially, this 
surely would be a good safety precaution. 

The retail price of the turntable is quoted 
at £25. 

The J.H. Mark II Transcription arm pic¬ 
tured with the new turntable is a develop¬ 
ment from the earlier J.H. arm, which we 
reviewed in these columns in October, 1961. 

As was the first arm, the Mark II is 
largely of wood construction. It is funda¬ 
mentally a unipivot design, and is therefore 
not strictly capable of complete dynamic 
balance—despite the implications to this 
effect in the accompanying notes. The head 
shell is smaller than before, but quite large 
enough to accommodate the majority of 
cartridges. 

It has extremely low bearing friction and 
is damped to prevent low frequency reson¬ 
ances from upsetting reproduction. Thus 
it is well suited for use with high com¬ 
pliance, high performance magnetic cart¬ 
ridges as well as the less exacting crystal 
and ceramic types. 

Longitudinal balancing is achieved by 
sliding the main counterweight. This is 
mounted on the arm via a rubber sleeve, 
which serves as both a clamping device 
and a vibration damper. Playing force is 
provided by placing one of three small metal 
balls provided in cuplike depressions along 
the arm. 

Lateral balance adjustment is possible by 
means of a small tail weight sliding along 
a rod fastened to the rear of the arm. To 
perform this operation the makers suggest 
that a small guide ring surrounding the 
main bearing be removed and placed on 
the arm nearby to allow the operator to see 
visually when balance is obtained. 

This will tend to upset the lateral balance 
obtained, as the arm itself is at an angle 
to the line drawn through the stylus point 
and the main pivot point. For the same 
reason, the small metal balls used to pro¬ 
vide playing force will upset lateral balance, 
too. However, these are perhaps minor 
points as the balance setting obtained will 
probably be close enough for most pur¬ 
poses. 

Confirming this, we witnessed a demon¬ 
stration of the arm tracking a normal 
stereo disc at 0.5 gram, using an ADC2 
cartridge, and unaffected by deliberately 
heavy footsteps on the adjacent floor. 

Tested in our laboratory with a cartridge 
of 15 microdynes/cm compliance (the ADC 
-3, which we will review in a later issue) 
the arm permitted the cartridge to track 
the plus-8dB track of the VSD-100 test 
record at only 1.5 grams. On a frequency 
run, it did not introduce any discernible 
low frequency effects. It would thus appear 
that the manufacturer’s claims regarding 
low bearing friction and damping of stray 
resonances are quite true. 

The notes accompanying the arm 
describe a means of providing offset-drag 
cancelling bias by dressing the leads in a 
particular way. This does not result in con¬ 
stant compensation, but the makers claim 
that it provides sufficient compensation for 
most purposes, and this would appear to be 
the case. 

The retail price of the Mark II arm is 
quoted as £11. Inquiries regarding it and 
the synchronous turntable should be 
directed to the manufacturers, J. H. Repro¬ 
ducers, of 10a Pine Avenue, Elwood, S.3., 
Victoria, or to high-fidelity centres handling 
the products (J.R.). 
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A NEW Marconi wide-range a.c. volt- 
meter of high sensitivity and stability 
is now available in Australia from 
Amalgamated Wireless (Australasia) 

Limited. The instrument, Sensitive Valve 
Voltmeter, type TF2600, measures from 
less than 0.1 mV to 300 volts in 12 
ranges, with optimum measurement 

accuracy of 1 per cent of full scale from 
50 c/s to 500 kc/s. The frequency 
range is 10 c/ps to 5 Mc/s, with a useful 
response to 10 Mc/s. 

Further information may be obtained 
from AWA, Box 2516, G.P.O., Sydney, 
or in other capital cities. 


NEW 

MAGNETO TYPE 
BELL RINGING 
GENERATORS 

10/-. Each 


LINEMAN'S 
LEATHER GLOVES 
1st GRADE TANNED 
LEATHER. 

7/6 Per Pair 


ROTARY CONVERTER 
INPUT 24 VOLTS DC 
OUTPUT 115 VOLTS 
AC 400 CPS. 

50/- Each 


BRAND NEW 
Ferguson Chokes 
30 Henries. 

100 mill. 

Type CF 107 
12/6 Each 


VALVES 


12SK7 

IT4 

IL5 


5/- Each 


VALVES 

6ABY7 

VR150/30 

VR105/30 

10/- Each 


COAXIAL CABLE i inch Diam. 1/3 per yd. 

Amphenol coaxial plug. Base and angle connectors. 7/6 set. 
Headphone and Microphone sets to suit No. 22, No. 122, No. 19 
Transceivers. 27/6 each. 

Whip Aerial Base. 7/6 each. 

New Relay Coils 2,000 Ohms suit S.T.C. 3,000 type relay. 4/6 each. 


Jack Panels containing 10 Phone 
Jacks. 12/6 each. 


7 Pin Sockets and Shields. 2/ each. 


ALARM BELLS 

240 volt with Dual 6-inch Bells. 
Make your own burglar alarm. 

Only 30/ each. 

30Mc I.F. strips containing 6 VR91 
(EF50) Valves, 1 VR92 (EA50), wired 
complete, New. 25/ each. 

Condensers. .01 mfd 2,500 V.D.C., 

working. 2/6 each. 


RELAYS 

24 volts. 20 amp. 


5/- each 


TOP GRADE PRISM ASSEMBLIES. 

These units contain 2 high class ground 
prisms. Ideal for Cameras, Viewfinders, 
Periscopes, Binoculars, etc. 17/6. 
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TO CLEAR 

11 valve receiver, type ARR2. 
valves, 9001 and 6AK5. £4/10/ ea. 
9 pin Valve Cans 1/ each 

Hand Microphone with Press to 
Talk Switch. 5/ each. 

5 amp Fuses 2/ per doz. 

Pots 25,000 ohms W/W colvern, 1 
inch shaft, 2/6 each. 

Pots, 120K. 1/6 each 

Pots, 100,000 ohms. 1/6 each 

Pilot Lamp Holders. 6d each 

VR92 Valves. 2/ each. 

EF50 Valves. 2/ each. 

Genemotors, input 12V, 1,200V, 

200 MA output. £1/10/ each. 
Transformers, 265, 150 mA 

6V, 7 amp 30/ each. 

PASS TRAIN ONLY. 


WELDING ELECTRODES 

Hard surfacing 12 gauge. Bundle of 100 
7/6, or £2/10/ per case of 1,500 elec¬ 
trodes. Weight of case 781b. 15 packets 
per case. 


VALVES 


6X4 

7/6 ea. 

6F5 

5/- ea. 

ECC91 

7/6 ea. 

EAC91 

7/6 ea. 

EZ91 

7/6 ea. 

EB91 

7/6 ea. 

6J6 

5/- ea. 

EF91 

7/6 ea. 

6J5 

10/- ea. 

6AM6 

7/6 ea. 

6L7 

7/6 ea. 

6SN7GT 

6K7GT 

7/6 ea. 


10/- ea. 


Fuse Holders (1 hole Mounting) 2/6 ea. 
Tag Strips, 1 doz Mixed. From 4 

Tag to 9 Tag 7/6 doz. 

TV IF Formers and Can with 
slug 2/6 ea. 

FORMERS. ONLY 1/ DOZ. 

1 mfd 600v Block Condensers 2/6 ea. 

500 mfd 12V 2/6 ea. 

Phone Plugs, P.M.G. type 2/6 ea. 

2 Phone Plugs with cords 4/6 ea. 

7-Pin Miniature Valve Straighteners 

9/6 ea. 

Relay counters, 0-9999 7/6 ea. 

Headphones, low imp. 13/6 pr. 

1 p.c. Resistors, 6,000 ohms 1/ ea. 

Carbon Mic. Inserts 2/ ea. 

Bowden Cables, 6ft 5/ ea, 

SCR522 Circuits. 12/6 ea. 

P.M.G. Key Switches. Ideal model rail¬ 
way intercoms., etc. 2/ ea. 

^iiitniiniiiiiiuiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiumiiiiiiiiiiinim 

SPECIAL 

SILICON DIODES 
FROM SYNTRON (Canada) 

| STV-4 400 volt, 1 amp .. .. 8/ ea. 

1 STV-8 800 volt, 1 amp .. 15/ ea. 

I Compare this current rating 
with other brands. 

riiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiimiiiiiiimiiiiiiiitiiiiii 

METERS 

Paton 0-300 volts A.C. or D.C. 5in. 
37/6 each. 

0-30 amp AC/DC moving iron, 27/6 ea. 
0-50 milliamps flush mounted 5-mill 
movement, shunted and calibrated 
£1 each. 


ALL ARTICLES PLUS FREIGHT 

PARAGON RADIO 

479 PARRAMATTA ROAD, LEICHHARDT — 
560-9402 (TOP TAVERNER'S HILL) 560-9402 
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It's money-saving and it's FUN— 








HIGH PERFORMANCE 5in OSCILLOSCOPE KIT 012-E 

Gives laboratory performance at less than utility ’scope price. Vertical frequency response 
3 c/s-5 Mc/S. Exceptional sweep circuit range of 10 c/s-500 kc/s in five steps. 240V., 50 
C.P.S. supply. Price £65. 

PROBES FOR OSCILLOSCOPE: 1. CAPACITY SCOPE PROBE KIT (PK-I), price 
£4/19/. 2. SCOPE DEMODULATOR PROBE KIT (No. 337-C), price £3/10/. 


V.T.V.M. KIT V7A-E 


Measures AC volts to 1.500 volts, R.M.S. 4,000 
volts, AC, peak to peak. DC volts to 1,500 volts. 
Resistance .1 ohms to 1.000 megohms. Input resis¬ 
tance 11 meRohms. 240V, 50 CPS supply. 

Price £27/10/. 

PROBES FOR C.T.V.M, 

1. ETCHED CIRCUIT R.F. PROBE KIT (No. 309- 

CU). Extends frequency response of V-7A up to 
250 me. Price £3. 

2. 30,000 VOLT DC PROBE KIT (No. 336) provides 
a multiplication factor of 100 on DC ranges. 

Price £4/11/. 


HEAIHKIT RF SIGNAL 
GENERATOR KIT (SG-E) 

Here’s a dependable service generator 
at low cost. Provides extended fre¬ 
quency coverage in five bands from 
160 kc to 110 me on fundamentals 
and to 220 me on calibrated har¬ 
monics. Internal 400 cps signals. 
Variable RF output to over 100,000 
uv. Prewound, precalibrated coils. 
240v 50 cps operation. Price £21/7/. 


3-DECADE 
CONDENSER KIT 
(IN-21) 


Precision accuracy in this laboratory-type capacitance decade 
provides convenient switch-selection of capacitor values from 
100 mmfd to 0.111 mfd in 100 mmfd steps ... all of 1 per cent 
accuracy. Ideal for use in substitution tests, tuned circuits, 
bridge circuits, filter networks and many more applications 
where extremely high accuracy is important. Often is faster and 
easier to determine capacitance values required in experimental 
circuits by using the IN-21 than to make involved calculations. 
Uses precision 1 per cent silver mica capacitors rated at 350 
volts DC continuous; 500 volts DC intermittent; and 1000 volts 
DC test. High quality ceramic wafer switches have positive 
detent action. Price £18/5/. 


Extra features for exira performance 
in this new 

HEATHKIT CONDENSER 
CHECKER KIT 


Feature and performance unheard of 
in this price range! Tests condensers 
of all types for value, leakage, shorts 
and power factor. Measures resis¬ 
tances from 5 ohms to 50 megohms. 
Capacity measurements in 4 ranges 
from 10 mmf to 1000 mfd. Direct 
reading scales — on involved cal¬ 
culations! 16 switch-selected, leakage testing voltages! 
Comparator circuit to measure “L,” “C” or “R,” using 
an external standard. Measures capacity and resistance 
using internal setandards. Calibrated power factor con¬ 
trol “eye” tube indicator. 240 V 50 cps operation. 

PRICE: £33/19/. 


(IT-11E) 


q build the best with 

WORLD’S FINEST 
ELECTRONIC 


Do-it-yourself Heatkit test instruments make it possible to equip your electronic 
workshop with complete laboratory facilities at only a fraction of the cost of 
comparable ready-built’ equipment. And, Heathkits are so simple to build; complete 
and easy-to-follow assembly instructions with each kit make it FUN—even for a 
beginner. 

Heathkits can be purchased on low deposit from WF, or by taking advantage of 
WF’s convenient ADD-ON PURCHASE PLAN you can acquire ALL the equipment 
you need without waiting. For full details, free catalogue, contact your nearest WF 
office. Mail orders delivered FREE in metropolitan areas of capital cities. 


SYDNEY: 307 Kent St. 29-1111. NEWCASTLE WEST: 
844 Hunter Street. 61-4077. WOLLONGONG: 80 
Kelra St. 2-5444. ADELAIDE: 204 Flinders St. 
8-1711. BRISBANE: 13 Chester Street, Fortitude 
Valley. 515121. MELBOURNE: 359 Lonsdale St. 
67-8351. PERTH: Tough Instrument Service Co., 
993 Hay St. 21-9767. (Prices slightly higher in W.A.) 





























ORTOFON SPU-GT CARTRIDGE 


The picking up cartridge pictured 
in its protective case is the Ortofon 
type SPU-GT. A stereo moving- 
coil magnetic unit, it includes tiny 
inbuilt transformers which make it 
suitable for feeding directly into 
most preamplifiers. It was sent to 
our laboratory for review by the 
Australian National Distributors for 
Ortofon, Messrs. Simon Gray Pty. 
Ltd. 

RETAILING for 
£26/16/, the SPU- 
GT head is intended for 
a nominal load imped¬ 
ance of 60K. The manu¬ 
facturers claim an equiva¬ 
lent stylus mass of 1 
milligram, a compliance 
of 10 milligrams wt/ 
micron (approximately 
10.2 inicro-cm/dyne) and 
an output of 2 millivolts/ 
cm/sec. It is designed to 
track at forces between 
1.5 and 2 grams weight. . 

The quoted frequency response is 20 c/s- 
20 Kc/s, and the separation 20-25 dB. The 
cartridge is fitted with a diamond stylus, and 
is regarded as sufficiently rugged for both 
professional and domestic applications. 

Tested in our laboratory with a type 
RKG 309 arm and a high-grade turntable, 
the SPU-GT gave an impressive perform¬ 
ance. As determined by the Vanguard 
VSD-100 and EMI TCS-101 test discs, the 
frequency response was very smooth, and 
proved to be within 2.5 dB of flat between 
30 c/s and 20 Kc/s, the limits of the fre¬ 
quencies recorded. The channel separation 
was a clear 12 dB at 20 Kc/s and 20-22 dB 
over the rest of the range. The maker’s 
claims would thus appear to be quite justi¬ 
fied. 

With a playing force of 2 grams weight, 
the force recommended by the manufac¬ 
turer, the SPU-GT tracked the plus-8 dB 
track of the VSD-100 disc with no discern- 
able distortion or embarrassment, indicating 
that the stylus compliance is as claimed. 
The cartridge is thus capable of a perform¬ 
ance equal to or better than most present- 
day cartridges. 

With a 1,000 cycle track recorded at a 
level corresponding to an RMS stylus 
velocity of 1 cm/sec, the cartridge gave 
an output of 4.5 millivolts RMS across a 
50K load. It must therefore be classed 
among the higher output magnetic cart¬ 
ridges. Hum induction was negligible. 

The slightly higher output would be a 
boon to users of ordinary valve preampli¬ 
fiers, since the control could be operated 
that much further from the setting at which 
residual noise and hum might intrude. 

On the other hand, it would appear that 
the effective output inductance of the coil/ 
transformer combination is somewhat less 
than that of typical “medium impedance” 
fixed-coil moving-iron cartridges. This put 
the Ortofon at a disadvantage when used 
with typical transistor preamplifiers, which 
rely on inductance effects to obtain a certain 
amount of the necessary RIAA bass com¬ 
pensation. 

Tested with our recent “’Twin 12-Watt 
Transistor Stereo Amplifier,” it was neces¬ 
sary to'apply 4db of the variable bass boost 
to secure level response. Needless to say, 
this done, the result was all that could be 
desired. 

This would indicate that, for use with 
the Ortofon cartridge, the usual transistor 
preamplifier could be modified slightly to 
exchange a small amount of gain at 1,000 
cps for equivalent extra boost at the low 
end. 

All enquiries should be directed to 
Messrs. Simon Gray Pty. Ltd., of 28 Eliza- 
beth Street. Melbourne, C.l. Victoria (J.R.). 



TEKNI 

-CALS' 


Technical Transfers 
FOR PROFESSIONALLY MARKING AND 
TITLING INDUSTRIAL, SCIENTIFIC AND 
AMATEUR EQUIPMENT 

By using Tekni-Cals it is easy to pro¬ 
duce factory- finish markings and titles 
on your prototype and home-built equip¬ 
ment at low cost, without the aid of 
special devices. 

Tekni-Cals are supplied in book form, 
each book covering a particular subject: 
Audio, Hi Fidelity, Transmitters, Re¬ 
ceivers, Instruments, Oscilloscopes, 
V.T.V.M. and Decade Boxes, Workshop 
and Dial Sets. 

Write TODAY for a Free Catalogue. 


TEKNI-CALS 


“ CUT AND MAIL —* — —«»> 

Electronic Supplies, 

Box 417, P.O., Crown St.. Sydney. N.S.W. 

NAME 

ADDRESS 

. RTV&63 


Be Paid What You 
are REALLY WORTH! 


£ 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 


1 GENERAL 

I Journalism — Short Stories 
Writing for Radio & TV 

I Inferior Decorating 

Etiquette & Entertaining 
Textiles 

I Photography 

Mathematics 

I General Education 

Dressmaking 

DRAUGHTSMANSHIP 

! Architectural 

Builders’ Plan Drawing 
Mechanical Structural 
Surveying & Mapping 

, ILLUSTRATING 

Still Life— Landscape 
Caricature & Cartoons 
Oil l Water Colour. 

I Fashion Drawing 

| Showcards & Tickets 

Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 

! General Bookkeeping 
Salesmanship 
i Shorthand Typing 


Retail Management 
Commercial Managem’t 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Architecture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, Steel‘Square 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 1 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


Auto Mechanics 
Civil Engineer 
Production Managem’t 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account’cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales t Marketing. 
Matric. or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C’wealth Clerical Exams 
Police Entrance Exam 
Nurses’ Entrance Exam 
Stoam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mech. Engrs. 
Inst. Diesel Engineers 
Shire Overseers’ Exam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
• Advert’g Inst. Aust. 


to INTERNATIONAL CORRESPONDENCE 
Dept. 86 SCHOOLS, 

SYDNEY: 400 Pacific H’way Crow’s Nest. Tele.: 43.2121 
MELBOURNE: 234 Collins Street. Tele.: 63.7327 
BRISBANE: A.M.P. Building, Edward Street. Tele.: 2.6125 
ADELAIDE: T&G Building, King William St. Tele.: W.4I48 
PERTH: C'wealth Bank Building, 55 William St. Tele.: 21.7268 
NEW ZEALAND: Wellington, 182 Wakefield St.Tele.: 53.109 

Please send Free Book on . 

NAME (Mr, Mrs, Miss).. 

ADDRESS .... 


AGE . 


..STATE ..Dept. 526 


. OCCUPATION .... 


.PHONE. 










































J7LECTRICALLY the new unit has much 
the same frequency response, sensitivity, 
reverberation time and delay time as the 
previous mod£l but the input and output 
impedances are slightly higher and, as pre¬ 
viously mentioned, the physical dimensions 
are quite a deal less. 

The new specifications, with the previous 
figures in parentheses, are as follows: Input 
or Driver Impedance—2100 (1500) ohms 
nom. at 1000 cps; DC Resistance—275 (180) 
ohms; Output or Pickup Impedance—2300 
(2250) ohms nom. at 1000 cps; DC Resis¬ 
tance—275(180) ohms; Frequency Response 
± 3db 200-4500 cps (same); Sensitivity Test 
—Input Constant current 2.0mA, 19mA 
max. (same); Reverberation Time—2.0 sec¬ 
onds approx, at 300 cps (same); Delay Time 
—Long Spring .037 sec. nom. (same); Short 
Spring .029 sec. nom. (same); Physical Di-. 
mensions—Length 8 1/8 (16|in), Widh 3in 
(41in), Height >2 7/16in (l£in), Weight 
12 oz (24ozj). 

Although there are slight differences in 
impedances the new unit can be directly 
applied to any of the previous circuitry 
(electronic organ, guitar amplifier, etc.) 
which we have published. Tested in our lab¬ 
oratory the unit performed well, and 
within the published specifications. 

Aside from its considerable reduction in 
physical size, which means it can be much 
more easily fitted to available space, the unit 
is now mounted in a U-shaped metal cradle 
from which it is suspended by four fairly 
light coil springs. This new system would 
appear to achieve better mechanical isolation 
than with the previous unit and helps reduce 
the actual mounted size. As a precaution 
against the reverberation springs moving and 
damaging the transducers during transit, a 
small clip to secure them in a fixed position 
is provided with the unit. 

For those interested, articles of a general 
nature on reverberation (including full de¬ 
tails of the previous unit and suggested cir¬ 
cuits, etc.) appeared in the July and October 
1961 issues of the magazine. Details on 
fitting a reverberation unit to the electronic 
organ appeared in the: April 1962 issue and 
reverberation in our Playmaster electric 
guitar amplifier was featured in the Decem¬ 
ber 1962 issue. Attention is drawn, also, to 
an article on the subject in May 1963. 

The distributors announce that stocks are 
now available and the retail price of the unit 
is quoted as £13/16/. Any further enquiries 
should be directed to Messrs Rola Special 
Products Pty. Ltd., or their distributing 
agents in all capital cities of Australia. 
(K.W.J.) 


NIBBLING TOOL 
GUTS SHEET METAL 

Messrs Watkin Wynne Pty. Ltd. 
announce that they have been ap¬ 
pointed distributors to the radio 
trade of the “Adel” hand-operated 
nibbling tool illustrated below. 


yHIS new tool should be ideal for the 
home constructor or small workshop. It 
cary be used to cut, notch or trim sheet metal 
to a maximum capacity of 18 gauge in steel 
and 16 gauge in aluminium. The tool is 
simple to operate and can be used success¬ 
fully by an unskilled worker. 

In operation the tool acts like a punch 
and die. Downward movement is imparted 
to the punch by a light squeezing action on 
the hand lever and return movement is 
effected by a spring which holds a pressure 
pad in contact with the top surface of the 
workpiece. The pressure pad can be passed 
through a 7/16in diameter hole when cutting 
has to be started away from the edge of 
the material. For radio work the tool 
would seem to be a “natural.” 

The consumer price of the tool is given 
as £3/15/ (tax exempt) and any further 
enquiries should be directed to Messrs Wat- 
kin Wynne Pty. Ltd., of 21 Falcon Street, 

Crow* Nfist NSW ffC W T ^ 


NEW REVERBERATION 


UNIT FROM ROLA Co. 


The Rola Company (Aust.) Pty. Ltd. announce the release in this country 
of a new reverberation unit manufactured by the Hammond Organ Com¬ 
pany of Chicago, Illinois, U.S.A. Only one-half the size of their previous 
model, this new unit should meet with a ready demand by electronic 
organ and electric guitar enthusiasts. 


TUDOR 

RADIO 

L. E. Chapman 


418-420 KING STREET. 

NEWTOWN 


PHONE LA1011 

ESTABLISHED 1940 


Speakers, every size £1/5/0 to 


£3/0/0 

Philips TV Tuners 

£7/10/0 

Transistor Speaker 


Transformers 

10/0 

12-inch M.S.P. Speakers, 


12P.S. 

£3/0/0 

Picture Tubes, 21-inch, 


110 deg. £17/10/0 

23-inch, 110 deg. £19/10/0 

2-gang and 3-gang Con- 


densers 

10/0 

Speakers, 10 x 2 

£1/5/0 

TV Safety Glass, all sizes 

£1/15/0 

Transformers, 40 mil. 

£1/0/0 

Garrard Plug-in Stereo 


Heads 

£2/0/0 

TV Masks, 23-inch, 21- 


inch 

15/0 

50,000 Switch Pots 

5/0 

10,000ohm Pots 

5/0 

2 meg. lin pots 

4/0 

15K Pots 

4/0 

50M Pots 

4/0 

1 meg. Switch Pots 

7/6 

TV Cabinets, 17in, to clear £2/10/0 

Gramophone Motors and 


Pickups, 4-speed. New 

£6/17/6 

Combination TV Radio 


Cabinet. New 

£7/10/0 

Speaker Transformers, 


5,000 to 3 ohms 

12/6 

IF Transformers, Philips, 


each 

7/6 

Aerial and Os. Coils, ea. 

5/0 

Oak 4-position Switches 

7/6 

2-position 

5/0 

Valves, 6R3, 1S5, 1T4 

10/0 

6B8 

15/0 

Dual 10,000 pots 

5/0 

15M pots 

5/0 

50M log 

5/0 

1 Meg. 

5/0 

I Meg, 25 Meg, 200M 


Lin, 200K Lin, 50 M 


Log, 200 K, 500 K, 


500 M Log, 50 K, 


25,000 switch, each 

5/0 

Electric Condensers 3 in 1. 


50, 350, 400 


50, 350, 400 


50, 350, 400 

10/0 

24, 350, 400 


100, 25, 40 


50, 350, 400 

7/6 

8 mfd, 350 

5/0 

16mfd, 350 

7/6 

32 mfd, 350 

7/6 

TV Power Transformers £2/10/ to £5 

TV Power Transformers, ideal for 

amplifiers, 300 mil., 285 aside . . £4 

Resistors and Condensors HI-K Tran¬ 

sistor Condensors, 25 assorted values. 

15/ 

a bag. 

Mini-Cable, 4-strand Shielded 

1/- Vd. 

Transistor Miniturf IF. 5/- each. 















REMEMBRANCE DAY CONTEST-1963 

To perpetuate the memory of those Australian Amateurs who gave their 
lives for their country during World War II the Wireless Institute of 
Australia annually holds a Remembrance Day Contest. This contest is 
held on the weekend nearest to August 15th, the date on which hostilities 
ceased in the South-West Pacific Area. 


By Pierce Healy 


❖ 


“CQ Remembrance Day” followed by the 
call sign of the station they are operating 
and the word “log” followed by their own 
call sign. 

C.W. contacts: Substitute operators will 
call “ CQ RD de” followed by the group 
call sign comprising the call sign of the 
station they are operating, an oblique stroke, 
and their own call sign. 

Contestants receiving signals from a sub¬ 
stitute operator will qualify for points by 
recording the call sign of the substitute 
operator only. 

7. Entrants must operate within the terms 
rnHE dates set down for the contest be issued to members and non-members of their licence. 

“■* this year are August 17 and 18. An alike. 8 . Ciphers: Before points may be claimed 

invitation is extended to all Australian 3. All Amateur frequency bands may be for a contact, serial numbers must be 

Amateurs and Short Wave Listeners to used, but no cross-band operations are per- exchanged and acknowledged. The serial 

participate. mitted. number of five or six figures will be made 

A handsome perpetual trophy is awarded 4. Amateurs may operate on both phone up of the RS (telephony) or RST (c.w.) 

annually for competition between States, and c.w. during the Contest (e.g. phone to reports plus three figures starting from 001 

inscribed with the names of those who phone, c.w. to c.w., or phone to c.w. and for the first contact and which will increase 

made the supreme sacrifice, and so perpetu- vice versa), but may submit an entry for in value by one for each successive contact, 

ating their memory throughout Amateur only one of the above sections listed in If any contestant reaches 999, he will start 

Radio in Australia. Rule 1. again with 001. 

The name of the winning division each An open log will be one in which points 9 Entries must be set out as shown on or, 

year is also inscribed on the trophy. In are claimed for both phone and c.w. trans- wherever possible, the standard W.I.A. LOG 

addition, the winning division will receive a missions. SHEET SHOULD BE USED. Entries must 

suitably inscribed framed photograph of the A contestant transmitting on phone but be postmarked not later than September 16, 

trophy. receiving on c.w. must enter for the phone 1963 , and addressed to the Federal Contest 

EXAMPLE OF TRANSMITTING LOG 


Box 638J, Brisbane, 


Date/ 

Tim© 

E.A.S.T. 

Band 

Emission 

Call 

Sign 

R.S.T. Nr. 
Sent 

R.S.T. Nr. 
Rcvd. 

Points 

Claim 

— 










EXAMPLE OF RECEIVING LOG (NEW SOUTH WALES S.W.L.) 


Date/ 

Tim© 

E.A.S.T. 

Band 

Emission 

Call Sign 
Heard 

RST Nr 
Sent 

R.S.T. Nr. 
Rcvd. 

Station 

Called 

V.h.f. 

Bonus 

Points 

Claim 

— 

Aug. 63 
17 1803 

7 me. 

A3 

VK5WI 

59001 


VK2WI 


3 

- 

17 2349 

•• 

•• 

VK6WI 

56005 

— 

VK3WI 

— 

5 

— 

18 1200 

50 Me. 

" 

VK4WI 

43026 

— 

VK7WI 

25 

2 

— 


Committee, W.I.A., 

Queensland. 

10. See scoring table below. 

In addition a bonus of 25 points may 
be claimed for the first contact in each 
call area on 50 Me. or above. 

11. All logs shall be set-out as in the 
example shown and in addition carry a 
front sheet showing the following informa¬ 
tion: 

Name . Section . 

Address . Call Sign . 

Claimed score. 

DECLARATION: I hereby certify that I 
have operated in accordance with the rules 
and spirit of the contest. 

Signed . 

Date . 

All contacts made’ during the Contest 
must be shown in the log submitted (see 
Rule 4). 

Entrants in the Open Section must show 
phone and c.w. contacts in numerical 
sequence. 

12. The right to disqualify any entrant who, 


OBJECTS: section (and vice versa). Refer to Rule II 

Amateurs in each Call Area (this includes concerning entry in logs, 
those in Australian Mandated Territories 5. Only one contact per station per band 
and Australian Antartica) will endeavour to is allowed and arranged schedules for con- 

contact Amateurs in all other Call Areas tacts on other bands is not permitted. - Koo - - . a . 4ll - 

(VK1 and VK2 are to be considered to 6. Only one licensed Amateur is permitted dunng.the Contest, has not observed the 

be in the one Call Area; likewise VK5 and to operate any one station under the owner’s ^L C °!? S !?it n orn de ?t a h; ed 

VK8). call sign. Should two or more operate any from the accepted code of operating ethics. 

rr , XJX rc T . particular station, each will be considered 13. The ruling of the Federal Contest Com- 

DA 1 E Or CUN I EM*• a contestant and must submit a separate mittee of the W.I.A. will be 

Saturday, August 17, and Sunday, August j 0 g un( j er hj s own ca n sign. final. No disputes will be entered into. 

18 > 19 ^3. Contestants operating Club Stations other 14. Certificates will be awarded to the 

DURATION: than their own shall be for the purpose winners of the phone, c.w., open and 

From 1800 hours E.A.S.T., August 18 of these Rules referred to as “substitute receiving sections in each call area (Aus- 

to 1759 hours E.A.S.T., August 19, 1963. operators.” Their operating procedure shall tralian Capital Territory and Northern Ter- 
A period of 15 minutes silence will be be as follows: ritory will count as separate call areas), 

observed by all stations on August 17 Phone contacts: Substitute operators will call There will be no outright winner for Aus- 

immediately prior to the beginning of the p^An.wi/* 

Contest, when an appropriate broadcast will f*-SCORING TABLE 

be relayed from the Divisional Stations. 


RULES: 

1. There shall be four sections in the contest: 

(a) Transmitting Phone. 

(b) Transmitting C.W. 

(c) Transmitting Open. 

(d) Receiving Open. 

2. All Australian Amateurs may enter the 
Contest whether their Stations are fixed, 
portable, or mobile. W.I.A. Certificates will 

* News and notes of Divisional and 
Club activities, submitted for in¬ 
clusion in these columns, should be 
forwarded direct to Pierce Healy, 69 
Taylor St., Bankstown, N.S.W. 


To 


VKO VK1,2 VK3 VK4 VK5,8 VK6 VK7 VK9 


From VKO 
„ VK1- 2 
„ VK3 
,/ VK4 
„ VK5- 8 
„ . VK6 
„ VK7 
„ VK9 


6 

6 

6 

6 

6 

6 

6 


1 

1 

2 

1 

2 

1 


6 

1 

2 

1 

2 

1 

2 


6 

2 

3 

3 

4 

4 

3 


6 

6 

6 

4 

6 

6 

6 


Note.— Read table from left to right for points for the various 
call areas* 





















































SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 



Phone 86-6465 


Established 1947. 


Postage. Parcels 3/6 per order. 



MR-52 



MR-2P 


Meters 0-1 Ma. M065 3 Jin round 35/- 
0-lmA. square, Uin hole, MR-2P 35/- 
Transistor Batteries, 9 volt, 4/9 ea. 
Meters, 0-50 Ma. G.E.C., 3Jin round 
face, 2Jin hole. Brand new, 30/- 
MR-65 0-1 Ma. 3in square, 2Jin hole 
47/6 inc. tax. 
MR-52 0-1 Ma. 2Jin square. 2in hole. 

£2 inc. tax. 

MR2P, 0-500 microamp. ljin square, 
ljin hole.37/6 inc. tax. 


LSG11 
SIGNAL 
GENERATOR 

120 Kc.-390 Me. 

Frcq. range (six bands): 120 Kc to 130 Me. on 
fundamentals: 120 to 390 Me. on harmonics. 
Mod. freq. 400 and 1,000 c.p.s. Tubes: 12BH7, 
6AR5. Rectifier: Half wave selenium. Pro¬ 
vision for crystal oscillator (xtal not supplied), 
1 to 15 Me 100, 117 or 230v. A.C. input, 

50/60 c.p.s. Size: IVi x 10 Va x 4V6in. Weight: 
6Ibs. 

Price: LSG11—£16/17/6 inc. tax. 
LSG10 — £13/17/6. 



COAXIAL CABLES 

Coaxial Cable 50 ohm UR67 3 8in diam., in 

25yd rolls, 30/- a roll or 1/6 a yard. 

Coaxial Cable 52 ohm UR43 3 16 diam., in 

12 yd rolls, 15/* a roll or 1/6 a yard. 

Coaxial Cable 72 ohm UR70 3/I6in diam., in 
27yd rolls, 30/- a roll or 1/9 a yard. . 

Coaxial Cable 72 ohm UR70 3, 16 diam., 1 in 

12yd rolls, 15/- a roll or 1/9 a yard. 

Coaxial Connectors (Belling and Lee) suit Va in 
coax, cable. Plugs 4/-, Sockets 3/6. 


AMERICAN POTENTIOMETERS 
American Bradley, 2in long, Jin shaft, 
lin diam. Available in following sizes: 
include 10,000, 20.000 25,000, 30,000, 
50,000, 100,000, 250,000 ohms, 2 

megohm Bradley Potentiometers. 

Price 2/6 each. 


CRYSTALS 

3.5 and 5.5 Me. Marker Crystals 
Miniature and FT243, 50/ with socket. 
Crystals Ground to any Frequency. 
PRICE ON APPLICATION. 


Crystal Earphones, suit Transistor 

radio.6/6 

Phone Plug on 2ft cord.2/6 


SAKURA CIRCUIT TESTER 

Model TR6S 

Sensitivity: d.c. 20,000 ohms/volt, 
la.c. 10.000 ohms/volt. Ranges — 
d.c. volts: 6, 30. 120, 600, l,200v.; 
a.c. volts.: 6, 30, 120, 600, l,200v. 
D.c. current; 60 uA., 6 mA., 60 
mA„ 600 mA. Resistance: 10K, 
100K, 1M. 10M ohms. Capaci- 

l tancc: 0.001-0.2 uF., 0.0001-0.01 
uF. Inductance: 30-3.000H. Deci¬ 
bels: Minus 20 to- plus 17 db. (0 
db.—0.775v.—600 ohms). Dimen¬ 
sions: 4'/%in x 6*4in x 2Hin. 

Weight: 1.31b. 

£9/10/ inc. tax 



Enamel Copper Wire in 4 oz. rolls. 


18 B & S. 8/6 

20 B & S.12/6 

33 B & S.15/6 


FERROCART POCKET MULTIMETER 


VALVE SOCKETS 

Octal 1/6, Octal plug and socket 2/-> Small 7- 
pin Ceramic 2/*, Small 7-pin mica filled with 
shield, 15 for £1, Small 9-pin Ceramic with 
shield 5/-, Small 9-pin Ceramic 2/6, Loctal 8- 
pin (7C7 Type) 1/-, Loctal 9-pin (EF50 Type) 
3/6, Small EA50 Type 2/6, 813 Type 15/-, 
VCR97 CRT Type 10/-, Large 4-pin, 5-pin, 
6-pin, 7-pin, all 2/- each. 


Model PT34 



Size: 3 3 A X 2Vi x 1 Va inches. 
Complete with leads. 

£61 inc. tax 


300 uA. movement. 
AC and DC voltages: 
0-10, 0-50, 0-250, 

0-500, 0-1,000c. 
Current ranges (mA.) 
0-1, 0-100, 0-500 mA. 
Ohms range: 0-100,- 
000 ohms. 


1N21 SILICON DIODES 

U.h.f. mixer, design freq. 3,060 Me. 
7/6 each, or 3 for £1. 


POWER TRANSFORMERS 

150 aside 30 Ma, CT 6.3v. 1.7A .. .. 32/6 
Power Transformers 225v. aside 50 Ma, CT. 

6.3v. 2A .. . £2 

Power Transformers 250v, aside, 60 Ma 6.3v. 
1A. 6.3. C.T.1A. £2/10/ 



E.I.L. 

HAM COMMUNICATION 
RECEIVER HCR 62 


4 BIND AIL WAVE DECEIVER 


Range 

Main Tuner: 


Band Spread: 


of Receiver Frequencies 

Band 1. 0.55-1:6 M.C. 

Band 2. 1.6-4.8 M.C. 

Band 3. 4.8 M.C.-14.5 M.C. 

Band 4. 10.5 M.C.-30 M.C. 

M.C. Band a.l. 3.5-3.7 M.C. 

a.2 3.7-3.95 M.C. 
7 M.C. Band b.l. 7.0-7.16 M.C. 

b.2. 7.16-7.33 M.C. 
14 M.C. Band c. 14.0-14.4 M.C. 

21 M.C. Band d. 21-0-21.5 M.C. 

28 M.C. Band e. 23.0-30.2 M.C. 

Selectivity: —60 db at plus/minus K.C. detuning 
Sensitivity: (S/N 20 db at 10 M.C.) 


£75 cash, tax paid 

NO TERMS AVAILABLE 
TRADE-INS ACCEPTED 


COAXIAL CABLE 

UR32 71 ohm in 100yd rolls, 
£7/15/ or 1/9 yd. 


Crystal Microphones Model BM3 Pen¬ 
cil Type.57/6 

Stand to suit. 15/ extra. 


VIBRATORS No. M438 12 volt 150 
cycle non-synchronous .. .. £2 

No. M437 6 volt 150 cycle non- 
synchronous .£2 


ER22 GERMANIUM 
POCKET RADIO 

Complete with earphones and 
instructions. 

22/6 

Aerial wire to suit* 

4d yd. 


1A3 

2/6 10 a £1 

5Y3GT 

13/9 

1A5 

5/ 

5a £1 

5U4/GB 14/6 

1C7 

6AC7 

3/ 

7/6 

7 a £1 

6AG7 

12/6 

IDS 

7/6 

3a £1 

6AJ5 

7/6 3 a £1 

1H4 

5/ 

5a £1 

6AM6 (EF91) 10/ 

1H6 

5/ 

5a £1 

6BE6 

15/ 

1K4 

5/ 

5a £1 

6C4 

5/ 5a £1 

1K5 

5/ 

5a £1 

6C8G 

5/ 

1P5 

2/ : 

10 a £1 

6F6 

12/6 

1Q5 

5/ 

5a £1 

6J6 

10/ 

1S5 

10/ 


6K7 

5/ 5a £1 

1T4 

10/ 


1S5 .. 

.10/ 

2A6 

7/6 


6K8GT12/6 

2D21 

15/ 


6L7 

5/ 5a £1 

2X2 

5/ 

5a £1 

6SA7 

7/6 

3A4 

10/ 


6SC7 

7/6 

1F5 

10/ 


6SF5 

7/6 3 a £1 

TT15 

15/ 


6SSH7 

4/ 5 a £1 

6G6 

7/6 3 a £1 

6SS7 

7/6 3 a £1 

3S4 . . 


.. 10/ 

6V6GT 

16/ 

5V4G 

£1 


6X5 

15/ 


NEW VALVES 


6Y6 

5/ 5a £1 

12J5 

5/ 

5 a £1 

6CH6 

2/6 

12SK7 

5/ 

5a £1 

6J5GT 

10/ 

12SQ7 

5/ 


6SN7GT12/6 

12SR7 

5/ 

5 a £1 

6X4 

12/6 

14A7 

3/6 

7a £1 

6V4 

14/6 

117Z6 

5/ 

5 a £1 

7A8 

21 11 a £1 

1625 

5/ 

5a £1 

7C5 

5/ 5a £1 

1626 

5/ 

5a £1 

7C7 

2/ 12 a £1 

1629 

5/ 

5a £1 

7E6 

3/6 7 a £1 

30 

1/3 


7W7 

2/6 10 a £1 

35T 

30/ 


12A6 

4/ 6a £1 

717A 

7/6 

3 a £1 

12AT7 15/ 

6B8 Metal . 

. 17/6 

12SAGT 10/ 

807 

7/6 

3a £1 

1S2 

18/ 

808 

10/ 


6U8 

17/ 

809 

20/ 


6CM5 

25/ 

815 

15/ 


12AH7 

5/ 5 a £1 

830B 

15/ 


12C8 

5/ 

832A 

19/6 


12H6 

3/6 

866A 

32/6 



954 

5/ 

5a £1 

VR103 

5/ 5a £1 

955 

51 

5a £1 

VR105 

10/ 

956 

5/ 

5a £1 

VR136 

2/ 12 a £1 

958A 

2/6 10 a £1 

VT25 

5/ 

2051 

51 


VT127 

4/11 5a £1 

AY11 

2/11 

VT501 

7/6 3 a £1 

EA50 

2/ 

10a £1 

Y65 

5/ 

EC91/6AQ410/ 

KT61 

15/ 

ECC33/6SL7 £1 

ECH33 

17/6 

EF39 

5/ 

5a £1 

EB41 

12/6 

EF70 

SI 

5 a £1 

6X4 

10/ 

EF72 

5/ 

5a £1 

1LN5 


EF73 

5/ 

5a £1 

(CV781) 5/ 5 a £1 

EL41 

10/ 


12AU7 

15/ 

EY91 

5/ 


12SC7 

5/ 5 a £1 

OB2 

30/ 


VT52/EL32 

QQV06/40 £4/17/6 


7/6 3 a £1 

RL18 

7/6 

3a £1 

QQE03/12 47/6 

UL41 


£1 

QQE04/20 £3/10/ 

VR53 

5/ 

5 a £1 

VT78 

4/ 

VR101 

5/ 

5a £1 

6H6GT 

3/6 

VR102 

5/ 

5a £1 

6SF7 

7/6 




















































tralia. Further Certificates may be awarded 
at the discretion of the Federal Contest 
Committee. 

The State to which the Perpetual Trophy 
will be awarded shall be determined in the 
following way. 

To the average of the top six logs shall 
be added a bonus arrived at by adding 
to this average the ratio of logs entered 
to the State Licensees multiplied by the 
total points from all entries. 

Acceptable logs shall show at least five 
valid contacts. 

Note: The Federal Contest Committee 
emphasises the need for strict observance 
of Rule 9 in the Transmitting Section and 
Rule 3 in the Receiving Section. 
RECEIVING SECTION 

1. The Receiving Section is open to all 
Short Wave Listeners in Australia, but no 
transmitting station may enter. 

2. Contest times and loggings of stations 
on each band are as for transmitting. 

3. All logs shall be set out as shown in 
the example. Logs must show first the call 
sign of the station calling (not the station 
being called), the serial number sent by it 
and then the call sign of the station being 
worked. The scoring table to be used is 
the same as that used for transmitting 
and points must be claimed on the basis 
of the State in which the receiving station 
is located. An example is given to clarify 
the. position. 

It is not sufficient to log a station calling 
CQ, nor is it permissible to log a station 
in the same call area as the receiving station. 

For Purposes of the Contest, VK1 and 
VK2 are considered to be the same call 
area, likewise VK5 and VK8. 

4. A station heard may be logged once on 
phone and once on c.w. for each band. 

5. Club receiving stations may enter for 
the Receiving Section of the Contest, but 
will not be eligible for the single operator 
award. However, if sufficient entries arc 
received a special award may be given to 
the top receiving club station. All operators 
must sign the Declaration. 

6. Awards.—Certificates will be awarded 
to the highest scorer in each call area. 
Further certificates may be awarded at the 
discretion of the Federal Contest Commit¬ 
tee. 

SPECIAL REMINDER:— 

YOUR LOG COULD HELP YOUR 

DIVISION TO WIN THE REMEM¬ 
BRANCE DAY CONTEST TROPHY. 


N.S.W. DIVISION, WIA 

TN the Editorial of the Monthly Bulletin 
A for June 1963 the Divisional President, 
Vic Cole VK2VL announced the opening of 
the I.T.U. Fund in New South Wales. 

In pointing out that the N.S.W. share of 
£1,300 represented 10/- per member each 
year for two years, Vic requested members 
to forward their donations to the Sec¬ 
tary. He said it was the Insitute’s duty to 
do all it can to retain the amateur 
bands. 

Due to the resignation of John Birdsall 
VK2QJ, caused through an overseas business 
trip, the Divisional council has co-opted 


Ted Davies VK2FE to fill the vacancy. 

Ted Davies is well known in institute 
activities over many years, currently assis¬ 
ting in the Divisional Sunday broadcasts 
and Morse practice sessions. Operating SSB 
on 7 Me. Ted participates in many of the 
daytime nets. 

The June monthly meeting of the New 
South Wales Division held at the Wireless 
institute Centre Crows Nest was the largest 
gathering of members for some time. The 
main business of the night was an auction 
sale of many and varied pieces of equip¬ 
ment belonging to members. Vol Moles- 
worth VK2VO as auctioneer enticed those 
present to purchase almost all of the equip¬ 
ment submitted. A “Donation” of 10 per 
cent of the amount obtained from the suc¬ 
cessful bid went to divisional funds. 

At the August meeting Bob Winch 
VK20A will give a further lecture on 
A.G.C. entitled “Automatic Gain Control 
applied to CW and SSB reception.” 

To continue the task of keeping up to 
standard the equipment at the Divisional 
transmitting station VK2WI Dural, a com¬ 
mittee has been appointed. Members are 
D. Duff VK2EO, Dr L. McMahon VK2- 
AC, W. Lewis VK2YB .The communica¬ 
tions officer R. Parton VK2KO will be the 
council liaison officer. 

A well attended June meeting heard an 
interesting lecture by Keith Woodward VK2- 
ZAU entitled “How I go mobile.” The 
lecture set down for August is to be given 
by the Chairman of the group, Bob Winch 
VK20A, the subect “Design of Transistor 
Modulators.” 

A trip to Point Lookout near Ebor on 
the Northern Tablelands of N.S.W. by Paul 
Jackson VK2ZPJ and Graham Jessup VK2- 
ZXY was very a successful. The contact 
over the longest distance was made with 
VK2ZVW operating portable at Mt Gibral¬ 
tar near Bowral. Among the Sydney stations 
worked were VK2ZLB, VK2ZCF, VK2ZRG, 
VK2ZKP. All contacts were made on 144 
Me. and distances were over 200 miles. 

ILLAWARRA SECTION 

VTEWS of the activities of the Illawarra 

^ Section of the N.S.W. Division re¬ 
ceived from the secretary Don Reynolds 
VK2ZRK, gives details of plans being made 
for Field Day activities by members. 

The first Field Day of the Illawarra Sec¬ 
tion will be held on the 10th November 
1963 at the Mt Keira Scouts Camp. An 
interesting program of events is being 
planned; full details will be published as 
that date draws closer. 

For participation in the World Scout 
Jamboree of the Air in October it is planned 
to have two transmitting sites in operation, 
one operating from the camp site, the 
other from Mt Keira Summit Park. 

Monthly meetings are held on the first 
Monday of the month at the Wollongong 
Technical College. At the June Meeting one 
of the division’s tape-recorded lectures by 
Joe Reed VK2JR on “HF Direction Find¬ 
ing” was presented. The lecture set down 
for July was a talk on “50 Me S.S.B. 
Transmitters.” 

Visitors and intending members to attend 
these meetings which commence at 8 p.m. 


WIRELESS INSTITUTE HISTORY 


HHHE Wireless Institute of Australia is the 
A oldest Amateur Radio Society in the 
world being formed in 1910 three years 
prior to the formation of the Radio Society 
of Great Britain and four years before the 
American Radio Relay League. 

During the fifty years since its inception 
many technical and social changes which 
have taken place can be attributed to the 
development of radio science. 

The part the Australian radio amateur 
has played, not only in the technical field 
but also as a service to the community 
has not been fully recorded. In an effort 
to compile a more complete history. Federal 
Executive Of the Wireless Institute of Aus¬ 


tralia have requested Divisional Councils to 
forward any information regarding holders 
of early “Call Signs” or any other matter 
of historical interest to the Institute. War 
service is of particular interest. 

It is possible also, that some old records 
may still be in the possession of families 
who have forgotten their existence, or by 
those who are not currently active amateur 
radio operators. 

Any imformation dealing with early ex¬ 
periments, overseas contacts, emergency 
operations etc., would be appreciated by 
the — Federal Historical Records Officer. 
Wireless Institute of Australia. Box 2611W, 
G.P.O., Melbourne Cl. Victoria. 


HUNTER BRANCH 

AS far as meetings go, the activity is 
“ at an all time high in the branch at 
present. 

At the June meeting there were 45 pres¬ 
ent to hear lectures by Ian Fyfe VK2ZIF 
and Nil Conners VK2ZCU. Neil spoke 
about audio mixing and equalisation and Ian 
described and demonstrated an efficiency 
system of modulation enabling high power 
to be worked mobile on two metres. Both 
lectures were very well received and many 
questions were asked concerning the well 
built gear displayed. 

Several new members have joined the 
branch since last month. Among these are 
Wes Brown, John Coghlan and Pat Malony 
as associates, and Otto Sass ex DL3ZG 
who is hoping to get his VK licence soon. 


BATMAN 

BARGAINS 

Used and Guaranteed 
unless otherwise stated 

AMPLIFIERS 



Leak TL10 with point-one 

pre-amp.£45/ 0/0 

AEGIS 6/88 Stereo. £47/10/0 

8 Watt per chan. Stereo .. £42/10/0 

Leak Stereo 20 with point- 

one pre-amp.£99/10/0 

Fisher 600 Stereo Amplifier 

AM-FM. Write for inf. £290/ 0/0 
Mullard 20-watt ‘ with pre¬ 
amp. Suit magnetic P.U. £37/10/0 

TAPE RECORDERS 



Philips 4-track. 69 Gns. 

Philips 3-speed. 89 Gns. 

Clarion Transistor. £27/10/0 

Alba 2-track.£47/10/0 

Pye UG7.2-speed.£55/ 0/0 

Walter 2-track.£35/ 0/0 

PLAYBACK EQUIPMENT 


Wharfedale Super 8 FS . 
Stentorian HF1016 . . 

Baker 8 Cloth/s. 

Ortofon Stereo Pick-up 
Goldring Stereo Arm 
Thorens 3-speed T/table 
Leak Mono Pick-up . . 
Ortofon Mono Pick-up . . 

Ibbott Pick-up. 

Cross-over Unit. 

Ibbott Tweeter. 




£ 8 / 10/0 
£ 7/10/0 
£ 8 / 10/0 
£32/10/9 
£ 5/10/0 
£10/ 0/0 
£ 10 / 0/0 
£ 10 / 0/0 
£ 6 / 0/0 
£ 2 / 0/0 
15/0 


WANTED TO BUY 

All Above Units. ALSO MANTELS, 
GRAMS, RECORD PLAYERS 

BATMAN 

Bawmant, 377 Bourke St. 
Malbourna Vie. MU 1622. 

Opposite Coles end Canrcrd, 
between Elliabetfe end Queen Streets 






































HAND 
OPERATED 

Nibbling 

Tool ...A MUST for every hobbyist 

CUTS round, square or irregular holes or shapes to any size over 
7/16". NOTCHES & TRIMS undersized holes to fit parts. CAPACITY: 
Steel to 18 gauge. Aluminium or Copper to 16 gauge, punching 
Bakelite, Plastics, etc. 

■75'- 


POST FREE 


FROM RADIO TRADE HOUSES EVERYWHERE 

DISTRIBUTED BY 

WATKIN WYNNE PTY. LTD. 

21 Falcon Street, Crows Nest, N.S.W. Phone 43-1912, 43-2107 


POSTMASTER-GENERAL’S DEPARTMENT 
HAS VACANCIES FOR — 

RADIO TECHNICIANS 


LOCATION: (1) Australian Broadcasting Commission Studios, comer 
William and Lonsdale Streets, MELBOURNE. 

DUTIES: Installation and maintenance of Studio Recording, switching 
and electronic equipment. 

QUALIFICATIONS: Suitable theoretical knowledge and practical experi¬ 
ence in sound control and recording techniques. 


LOCATION: (2) Installation Depot, 159 Heidelberg Road, NORTH- 
COTE. 

DUTIES: Transmitter Installation National Broadcasting Service. 

QUALIFICATIONS: Experience — in Radio Construction work, 
Assembly, Wiring, Soldering, Testing, etc. Some travelling 
to Country Stations involved. 

LOCATION: (3) Radio Telephone Maintenance Depot, NORTHCOTE; 
Radio Relay Terminal, SURREY HILLS. 

DUTIES: Maintenance and routine testing of VHF UHF and microwave 
Radio Relay systems. Some travelling to Country Stations 
involved. 

QUALIFICATIONS: Practical and theoretical knowledge of basic elec¬ 
tronics. Interest in, and ability to study, complex electrical 
circuitry necessary. 


SALARIES: £19/6/6 per week, rising to £20/6/- per week, plus over¬ 
time penalty rates. 

CONDITIONS: Excellent working conditions, amenities and benefits, 
including paid sick leave and three weeks’ annual leave. 

Apply personally to— 

THE STAFF EMPLOYMENT OFFICER, 

LOWER GROUND FLOOR 
250 FLINDERS STREET, MELBOURNE. 
TELEPHONE No. 60-4491. 


AL 


The others are studying hard for the AOCP. 

Plans are going ahead for the Dinner 
and Field Day to be held over the long 
weekend in October. One of the innovations 
is a multiple hidden transmitter hunt for 
two metres with a prize for hiding as 
well as finding the transmitter. The venue 
of the field day this year is Marmong 
Point near Teralba and a full program will 
be published in September. This promises 
to be a really first class event in the 
amateur calendar, so keep this weekend 
free for the Hunter Branch. 

The next meeting will be another “Do 
It Yourself’’ night, during which mem¬ 
bers will discuss their latest gear and gad¬ 
gets. It is to be held in room 15, class¬ 
room block of the University College 
Tighe’s Hill on Friday 2nd. August. Visitors 
are always welcome. 

VICTORIAN DIVISION 

‘The Wonderful World of the Young” 
Exhibition held in Melbourne recently 
the Victorian Division of the W.I.A pro¬ 
vided a stand that gave the public an insight 
into some of the activities associated with 
Amateur Radio. 

Equipment, both home constructed and 
commercial, used on the HF and VHF 
amateur bands as well as QSL cards and 
photos, were displayed. 

Although the noise level was so high that 
it was almost impossible to make direct 
contacts from the stand, quite a number of 
interstate and overseas contacts were made 
via a 144 me. FM link from one of the 
outlying suburbs. 

Many inquiries regarding AOCP classes 
and correspondence courses were made as 
well as several applications for associate 
membership. 

RECORDED LECTURES 

A SERVICE provided by the New South 
Wales Division, which has proved very 
popular to radio clubs, individual members 
and other interested groups, is the series of 
Recorded Lectures. 

Tape recordings of lectures given at the 
monthly meetings together with slides illus¬ 
trating equipment, circuit diagrams, or other 
material pertinent to the lecture are avail¬ 
able. 

Already many of the tapes have been cir¬ 
culated throughout Australia and overseas. 

Details of these recorded lectures have 
been made available by Harold Burtoft, Edu¬ 
cation Officer of the N.S.W. Division, who 
advises that a request to him addressed to 
the Wireless Institute Centre, Crow’s Nest, 
N.S.W., is all that is necessary to obtain a 
recording of your choice. 

The normal borrowing period is one 
month and when, returning the tape, postage 
stamps for the amount of the postage to 
you should be enclosed. Details of the sub¬ 
jects are as follows: 

1. Transistors, 2 hours with 8 slides, Har¬ 
old F. Burtoft, VK2AAH. 

2. Aircraft Navigational Aids, 97 mins., 
with 27 slides, Peter H. Griffin. 

3. V.O.R., 90 mins., with 8 slides, Peter 
H. Griffin. 

4. Phasing Type S.S.B., 90 mins. (S.S.B1) 
with diagram, Leo McMahon, VK2AC, 
and Joe Reed, VK2JR. 

5. Master Oscillators, 60 mins., 24 slides, 
Joe Reed, VK2JR. 

6. Elimination of T.V.I., 30 mins., 7 
slides, Horrie Oaks, VK2FA. 

7. Remote Control and Supervisory 
Equipment, with 16 slides, Peter H. 
Griffin. 

8. High Frequency Direction Finding, 60 
mms., with 30 slides, Joe Reed, VK2JR. 

9. Phasing Filter S.S.B. (S.S.B2), 90 mins., 
with diagram and 1 slide, Joe Reed, 
VK2JR. 

10. Silicon Rectifiers, 97 mins., Paul Free. 

11. V.H.F. History. No diagrams or slides. 
Ed Tilton. 

12. Quad Antennas, 68 mins., with 20 slides 
Burtoft, VK2AAH, Molen, VK2SG, 
Whiting, VK2ACD. 

13. Linear Amplifiers, 60 mins., 17 slides, 
Bob Wilson. 
























14. Transistorised R.F. Converters, 60 
mins., with 12 slides, Sid Molen, 

VK2SG. 

15. The Spirit of Discovery, 55 mins., no 
slides, Edwin H. Armtsrong. Recorded 
by Harold Burtoft. 

16. “Tally Ho! 7 Me Fox Hunting, 60 
mins., with slides. Harold Burtoft, 
VK2AAH. 

17. Cause and Chance Creation, 40 mins., 
no slides. Professor Monison. 

18. Grid Dip Oscillators, 80 mins., 15 
slides. Bob Winch, VK20A. 

19. Baiun Transformers, 120 mins., 33 
slides, Joe Reed, VK2JR. 

20. How Does My Signal Go?, 70 mins., 
10 slides, Frank Hine, VK2QL. 

21. V.H.F. Aerials 1, 60 mins., 32 slides. 
Harold Burtoft, VK2AAH. 

22. A Field Day With A Difference, 60 
mins., 34 slides. Eric Warren. 

23. Principles of A.G.C., 77 mins., with 
20 slides. Bob Winch, VK20A. 

24. S.S.B. and C.W. A.G.C., 73 mins, with 
14 slides. Bob Winch, VK20A. 

25. A New Look At Radiation, 90 mins., 
with 30 slides. Joe Reed, VK2JR. 

Intending users of this service are advised 
to specify an alternative tape in case the 
first choice is not immediately available. 

MORSE CODE PRACTICE 

AN addition to the Morse Code practice 
^ session which is broadcast on approxi¬ 
mately 3550 Kc. each night of the week 
under the call sign of VK2AWI from 7.30 
p.m. E.A.S.T. for three quarters of an hour, 
the N.S.W. Division provides a tape service 
for those learning the code. 

These tapes are on five-inch reels and 
recorded at three and three-quarter inches 
per second. 

There are five master tapes. 

No. 1 has 1 hour at 5 WPM plus 1 hour 
at 6 WPM. 

No. 2 has 1 hour at 7 WPM plus 1 hour 
at 8 WPM. 


Art. Cushen Writes: 

"I was interested in the 
article in the June issue of 
the story on the radio ham 
with polio, Paul Bates. I 
ran the story in the local 
press. 

I had a letter from Paul 
the other day. Since the 
item was included in the 
BBC "Shortwave Listeners 
Corner" his health has 
improved and he now gets 
about in a wheel chair, 
respirator and all."" 

Your faithfully, 
Arthur T. Cushen 


No. 3 has 1 hour at 10 WPM plus 1 
hour at 11 WPM. 

No. 4 has 1 hour at 12 WPM plus 1 
hour at 14 WPM. 

No. 5 has 1 hour at 12 WPM plus 1 
hour at 16 WPM. 

These tapes are loaned free to any person 
interested in learning Morse. Like the re¬ 
corded Lecture Service the only charge is 
the cost of postage. 

Applications should be made to the Edu¬ 
cation Officer, Wireless Institute Centre, 
Crow’s Nest, N.S.W., or direct to the Morse 
Training Supervisor, F. A. Pearson, 
VK2ACQ/P, Narrandera, N.S.W. 

AMENDMENT TO AWARD 

AN amendment to Rule 7 of the “Worked 
All VK. Call Areas” Award has been 
made to include Australian Capital Terri¬ 
tory (VK1) as a separate call area. 

This change will become effective as from 
January, 1964. 

In the case of applications for the award 
prior to the 1st January, 1964, a total of 


three confirmations will suffice for call areas 
VK1 and VK2; hereafter one confirmation 
for Australian Capital Territory (VK1) will 
be necessary. 

The Federal Awards Manager has been 
requested to notify amateurs, through the 
QSL bureaux and societies throughout the 
world, of this amendment. 

WILLIS ISLAND 

rr*HE callsign allotted to the new operator 
A for Willis Island is VK4JQ and he will 
be operating on Phone and CW. As far as 
is known at present his QSL Manager will 
be W6HYG. 

ITU PREFIX 

A PPARENTLY the 4U1 prefix, assigned 
to the International Telecommunica¬ 
tions Union based in Geneva, will be used 
as an administrative prefix without regard 
to geographical location. HB9SI noted DXer 
connected with the United Nations, has 
been signing 4UISU from Gaza Strip, which 
is located between Israel and Egypt. 

YOUTH RADIO CLUBS 

rpHE 1963 Jamboree on the Air will be 
A held this year on the third weekend in 
October. With the number of Scout Radio 
Clubs now associated with the W.I.A. 
Youth Radio Club scheme, this year’s 
activity will reach a high level. Brian 
Anderson VK2AND is co-ordinating the 
W.I.A. and Scout Association activities in 
N.S.W. 

All Australian Amateurs are invited to 
participate in this most interesting event. 

Details of arrangements will be given 
in next month’s issue of these notes. 

HAM"S INTERPRETER 

rriHE accepted language in amateur radio 
A the world over is English; this applies 
to both phone and C.W. 

Although the terms cathode and antenna 
may sound much the same in many lan¬ 
guages, there are many that don’t. To be 
(Continued on page 132) 



The world's most reliable 
appliance type switches 

COST NO MORE. 

CUTLER-HAMMER 

More than 1000 types available — many ex 
stock. Lever types — tool handle — push-push 
— slide-button — rocker — automotive, in¬ 
dustrial or Service Approved Types. 


YOUR ENQUIRY WILL RECEIVE IMMEDIATE ATTENTION 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD., 47 YORK ST., 

SYDNEY. 2 0233. 

AMALGAMATED WIRELESS (AUSTRALASIA) LTD. MELBOURNE, 67 9161; HOBART 3 3836; NEWTON 

McLaren ltd. Adelaide, laoiii ; chandlers ltd. Brisbane, 310341; carlyle & co. ltd. 

PERTH, 219331; ATKINS (W.A.) LID. PERTH, 21 0101. 
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Complete KIT for TRANSISTOR 6 PORTABLE £12/17/6 


SCOOP PURCHASE OF MANUFACTURERS STOCK OF TRANSISTOR COM¬ 
PONENTS ENABLES US TO SUPPLY THIS KIT AT NEARLY i PRICE 

The complete kit of parts for the Transistor Six includes 6 transistors, printed 
circuit board, coil kit, Magnavox 4T speaker, Ferguson transformers, battery and 
all necessary parts to complete the set, including an attractive plastic covered case. 

CAN BE SUPPLIED WITH LEATHER-COVERED CASE AT 20/. EXTRA. 
Wired and Tested, £2 extra. Dials available for all States. 

POST AND PACKING EXTRA. N.S.W. 8/6, INTERSTATE 12/6. 




Post and Packing: N.S.W. 20/-. 
Interstate 27/6. 


CORDLESS - MANTEL RECEIVER 

COMPLETE KIT OF PARTS—AS SUPPLIED FOR TRANSISTOR < PORTABLE 
BUT USING AN ATTRACTIVE PLASTIC CABINET WITH LARGE HANDSPAN DIAL AND 
GOLD TRIM AND INCORPORATING ROLA 5In x 7in TYPE “L” SPEAKER WITH HEAVY 

DUTY BATTERY. 

£14/17/6. Wired and tested £2 extra 


NEW VALVES AT BARGAIN PRICES 


5Z4G .. .. 

.. .. 12/6 

EK32 . . .. 

.. .. 6/9 

1K5G. 

. .. 4/ 

6B6G . . .. 

.. .. 12/6 

6J6 . 

,. ..12/ 

6SA7GT .. 

.. .. 9/6 

1M5G. 

... 4/ 

6H6GT . . . 

. .. 2/6 

1C4 .. .. 

. . .. 7/6 

6SH7 .. .. 

.. .. 5/6 

1K7G. 

... 4/ 

6K7GT . . . 

. . . 7/9 

1T4 .. .. 

. . . . 4/6 

1Q5G .. .. 

.. .. 2/6 

6C8G. 

... 5/ 

6U7G .. .. 

.. .. 5/ 

3S4. 

.10/ 

1P5G . . .. 

.. .. 2/6 

6SS7. 

. .. 8/6 

7C7 .. .. 

.. .. 3/6 

1A7GT .. . 

1D8GT .. . 

6K8G .. .. 

.. .. 9/6 

. .. 9/6 

.. .. 6/9 

1C7G .. .. 

.. .. 3/ 

6H6. 

... 2/6 

78. 

.. .. 7/6 







6SJ7GT . . 
12K8 .. .. 

.. .. 9/6 

.. ..10/ 


Please 

add postage 

on all 

valves. 



12SK7. 5/ 

6B8.10/6 

1S5.9/6 

VR65A .2/6 

7193. 2/ 

12A6. 5/ 

12SH7. 5/ 

6K7G. 4/6 

955 . 2/6 

954 . 2/6 


NEW VALVE SOCKETS: Ceramic EF50 Sockets, 2/6 ea. American moulded Loctal, 1/ ea. Octal 8-pin wafer, 6/6 dozen. 5BP1 socket 
Ceramic, 7/6. Amphenol 5-pin ceramic, 2/6 ea. 7 and 9-pin Miniature, 1/ ea. 9-pin with shield, 2/6. AH Postage Extra. 


NEW MINIATURE 9-PIN PLUGS AND SOCKETS, 2/6 PER PAIR. POST AND PACKING, 1/. MIN. 4-Pin Plug and Socket, 1/6. Postl/. 


NEW MINIATURE COILS and I.F. TRANSFORMERS: Aerial, R.F. or OsciUator Colls, 7/6 ea. Post 1/. I.F. Transformers, 9/6. Post I/. 
Short Wave Coils, 16 to 49 metres, 5/6 ea. 


NEW MULTIMETERS — 61/- extra 

METER 0-lmA 1000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 
0—10r 0—10 t RANGES 

0—IMA 

0—500t 0—500t 0—100MA 

0—lOOOr 0— lOOOr 0—500MA 

SUPPLIED COMPLETE WITH TEST LEADS. RANGE 6-100,000 OHMS. 



BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 Yolt, at 4 amp., 37/6. 

Post, N.S.W., 7/6 j Interstate, 10/. 

Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger, 47/6. 

Post, N.S.W., 7/6| Interstate, 10/. 


As above, 6 or 12 v„ at 2 amp., 27/6. 
Post: N.S.W., 3/6t Interstate, 4/6. 

Transformer for abort, 37/6. 
Post: N.S.W., 3/6i Interstate, 4/6. 


MINIATURE COILS, slug tuned suitable for 

S.W. or TV COILS 7/6 per doz. As above 
. ———-— Post 2/ 

DUAL CONCENTRIC 
POTENTIOMETERS 

1 meg + 200K + switch. 

.1 meg + 5K. 

.5 met + 10K. c / 

.1 meg + 20K. o J / - 


ea. 


PILLO-FONE EXTENSION UNIT 

IT’S A REAL MINIATURE 
WITH ROLA UNIT 

install it anywhere, in 
the sick room, work¬ 
shop, garage or any 
room in the house. 
Just connect across 
voice coil of the exist¬ 
ing speaker. The 
“PILLO - FONE” IS 
THE MOST CON¬ 
VENIENT LITTLE 
UNIT YET DEVISED. 
3 , /aln Diameter by l 3 Ain 
deep. POST j H / g 
FREE. I / / ° 



NEW HIGH IMPEDANCE 
HEADPHONES 

2000 ohms . 25/ 

Low Impedance Stereo 

Headphones . 22/6 

Post 2/6. 


rewinding Broadcast, 

in cans 12/ per doz. 


Single Crystal Earphones 7/6, 

Magnetic 5/. Post 1/. 


NEW CONTACT RECTIFIERS 
115 Volt 60 ma 7/6. Post 1/. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping. Sec. 285 
x 285 with 6.3v filament winding 60mA. 

7C / Plus postage: N.S.W., 
«/• 3/6; Int., 5/3. 

Prim.: 240 volt. Sec. 385 x 385 at 80 

m.A., fil. 6.3 and 5 volt.27/6 

Post: N.S.W, 4/-, Interstate 7/6. 

60 m.A. H.T. Chokes.7/6 

Post 2/-. 

MICA AND CERAMIC 
CONDENSERS 

Standard Mica Condensers, small current types 

12/6 


per 100. 
Postage 1/6. 


NEW RESISTORS 
AND CONDENSERS 

These new Resistors (mainly I.R.C.) 
and Condensers include many popu^r 
values. The condensers are paper, 
mica and ceramic, some are older types 
and shop soiled. 

RESISTORS OR CONDENSERS, 
12/6 per 100. 

Post and Packing 2/9 extra. 


EXTENSION SPEAKERS 

New Rola 9x6 speakers in case with vohune 
control, 75/. Post: Interstate, 5/6; N.S.W., 4/. 


NEW POTENTIOMETERS 


With SWITCH 
STANDARD 
SPINDLE 

WITH SWITCH 
SHORT 
SPINDLE 

LESS SWITCH 
STANDARD 
SPINDLE 

2.2 MEG 
PRE-SET 
SLIDER 
POTS 

1/6 

TAB. POTS. 
(PRE-SET) 

l.MEG 
800,000 ohms. 
100,000 ohms. 
50,000 ohms. 
5/6 ea. 

2,500 ohms. 

25 k 

100,000 ohms. 
600,000 ohms. 

2/6 ea. 

t 

15,000 ohms. 

l.MEG 

200,000 ohms. 
500,000 ohms. 
5,000 ohms. 

600 ohms. W.W. 
3/6 u. 

25 k. 

250 k. 

1 m e®. 

V «adk 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE LM7398. 


































































































SPECIAL PURCHASE OF FACTORY STOCK 


PORTABLE RECORD PLATER 


* ‘ 



4-SPEED B.S.R. PLAYER WITH 
CRYSTAL PICK-UP. 

5ln x 7in SPEAKER IN FELT 
LINED ENCLOSURE GIVES EX- 
CELLENT REPRODUCTION FROM 
YOUR FAVOURITE RECORDINGS 


ATTRACTIVE 
NET WITH 
DIMENSIONS: 


TWO-TONE CABI- 
PLASTIC TRIM. 
lSln x 13in x 7Ln. 


£ 17 / 77/6 

Post N.S.W. 20/- Int. 30/- 


NEW PERMAG SPEAKERS by Australia's leading 
Manufacturer AT LESS THAN HALF PRICE 


(W • cannot advertite the name) 

5in Per Mag. 27/6\POST AND PACKING 

5in x 7in Per Mag . 32/6 


32/6 I 


1 POST ANi 
f N.S.W. 
3/6 


6in x 9in Per Mag ...... 

6in x 9in Per Mag. Heavy y K/ 

duty, 15 ohm . 38/ f v ' 

8in Per Mag. 32/6 l 

12in Per Mag. 67/6 7/6 

Speaker Transformers for above 
5T or 7T 10/- 


Interttete 

4/6 


7/6 

to/- 


NEW GARRARD RECORD CHANGERS 

These New English Garrard Changers with High Fidelity Crystal Pick-ups and Sapphire Styli hare fust been superseded. We are telling 
at LESS THAN HALF PRICE. Available In STEREO at £12/15/- 

POST AND PACKING EXTRA, N.S.W. 15/, OLD., VIC„ TAS., 22/6, W.A., S.A., 30/. 


NEW ACOS PICK-UP FOR 7in RECORDS 

These new English “Acos” pick-ups are fitted with GP50 crystal cartridges, sapphire stylus and plastic arm with 
mounting base. Price 12/6. Post and packing 2/ extra. 


NEW 4-SPEED STEREO 
PLAYER F.O.R.£8/15/0 


NEW STEREO CHANGER, 
4-SPEED F.O.R. 


£10/15/0 


SLIDER-SWITCHES 
10 pole 2-way silver plated contacts 3/9 


2,000 YDS TYGAN AND SARLON SPEAKER GRILLE FABRIC 

Most popular colours 54in wide. List price 60/ per yard. To clear at 25/ per yard. 

Postage and packing N.S.W., 3/6; Interstate, 4/6. 


STANDARD TUNING CONDENSERS 


2 Gang Standard. 

3 Gang Standard. 

2 Gang Standard with separate S.W. sections. 

2 Gang Standard Miniature with Planetary Reduction Drive 

Post and Packing on Cond. 3/6 


7/6 

10 / 

12/6 

18/6 


NEW 240V. AC. MOTORS 

These small motors, size 3in x 3in x 3VSin. are 1-12 h.p. 
but are only suitable for intermittent use. 29/6. Post 
N.S.W. 3/6. Int. 5/. 


NEW A.W.A. OAK SYNCHRONOUS VIBRATORS, 7-pln, 6v. 7/6. 
Post and Packing 2/. 


NYLEX HOOK-UP WIRE, Single .028, 14/ per 108 yards. 
Post N.S.W. 5/1 Interstate 7/6. 


SCOOP PURCHASE OF POTENTIOMETERS 
RESISTORS AND CONDENSERS 

Wc have purchased the resistor and condenser stock held by Bush- 
Simpson who have ceased the manufacture of TV and radio equipment. 
The resistors are mainly LR.C. and include most standard values from 
200 ohms to 5 meg in Vx, 1, and 2 watt. Also some wire wound. LUt 
price £4/10/ per 100. 

The condensers are in most popular makes and include mica ceramic, 
paper and electrolytic in most popular values. 

List price £5/10/ per 100. 

The potentiometers are all current types and include twitch pota and 
dual concentric. List price £6 per dozen. 

SPECIAL PRICE FOR ABOVE 
Resistors or condensers in boxes of 100 mixed valoes 
20/ Post and packing 2/9. 

Potentiometers, 25/ per dor. Post and packing 2/9. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 

100 mfd 400v. 9 6 

70 mfd 4- 30 mfd 400v. 9 6 

100 mfd -f 200 mfd 350v.12 6 

100 mfd 12v Miniature. 2 0 posr 

500 mfd 25v. 1 0 EXTRA 

50 mfd 12v. 2 0 

64 mfd 350v. 7 6 

16 mfd 4- 8 mfd 300v W. 7 6 


Imported Naiional Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone list price £39. 

Special Price £25 Post extra 


NEW—B.S.R. 2 
TRACK TAPE DECKS 
£18/15/- 

Collaro Studio two & four track 
decks also available. 



IS WATT. £>16/ 17/6 

13 WATT. £19/17It 

Post Extra on 15 Watt 
N.S.W. 10/ Interstate 15/. 

25 Watt by Rail or Air. 
Too Heavy for Post. 


NEW 15 & 25 WATT P.A. AMPLIFIERS 


The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as micro¬ 
phone preamplifier and two EL34 valves in push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohms. 
The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms 11 
required at 20/ extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt). . 67/6 

Crystal Microphones for amplifier. 47/6 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. Phone LM7398 
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ACOS CHANCER DUSTBIIC 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

PRICE £2-15-0 

AMPLION (A/SIA) PTY. LTD. 
29 Major's Bay Rd., Concord, 

N S W PHONE 73-1227 


STOTT'S 

Home -Study 

Course in Radio 
Will Help YOU 

STOTT amateur radio students receive 
the individual guidance of a highly- 
qualified radio engineer, and the Course 
incorporates the latest advances in the 
application of electronics to the design, 
construction, and operation of modern 
radio receiving apparatus. 

Mail the coupon for full particulars of 
the Stott Course in RADIO FOR AMA¬ 
TEURS. 


Stolls Correspondence College 


159 Flinders Lane. Melbourne; 149 Castle- 
rcaKh St.. Sydney; 290 Adelaide St., Brisbane; 
21 Grenfell St.. Adelaide; 22 Howard St., 
Perth. 

* - - - - CUt HERE AND POST ----- 

TO STOTT’S: Please send me, free and with¬ 
out .obliuation, full particulars of your Course 
in Radio for Amateurs. 


My Name 
Address 


AMATEUR BANDS - Continued 


nn he 

-L nv 


Age . (R.H.863) 


able to use terms in the language of non- 
English speaking DX stations has often 
been desired. 

A booklet called the ‘Ham’s Interpreter 
has been produced by OH2SQ and DL1CU, 
which gives the most common terms and 
phrases used by amateur operators, in ten 
languages, including French, Spanish, 
Dutch, German, and Russian . 

ALL ASIAN DX CONTEST 
JARL will hold the 4th All Asian 
DX contest during the last weekend in 
August. 

The purpose of the contest is to increase 
the activity of radio amateurs in Asia and 
to establish as many contacts as possible 
during the contest periods between Asian 
and non-Asian stations. 

Contest period: 1000 GMT Aug. 24th. to 
1600 GMT Aug 25, 1963. Bands: 3.5, 7; 14; 
21, 28Mc. Stations will call “CQ A A.” 
C.W. only, (a) Single band single operator. 
(b» Mul.i-band single operator. 

Serial Numbers: (a) For OM stations, 
RST report plus two figures denoting age. 
(b) For YL stations RST report plus 
“ 00 .” 

Points scoring: Non-Asian stations, a 
contact with an Asian station only will 
count one point and a multiplier of one 
for each Asian country worked. The multi¬ 
band score is the total of contact points 
on all bands multiplied by the sum total of 
countries worked on all bands. 

Awards: Certificates will be awarded (a) 
Single band —The highest score on each 
band in each country, (b) Multi-band — 
The three highest scores in each country. 

Special award: For the highest scoring 
single operator on multi-band in each 
country. 

Logs: Postmarked not later than Septem¬ 
ber 30, 1963, sent direct to JARL Att. 
Contest Committee, P.O. Box 377, Tokyo, 
Japan. 

In the 1962 contest New South Wales 
operator Lyle Woolnough VK2GW won the 
Multi-band award in Australia. 


WAE DX CONTEST 

rpHE ninth European (WAE) DX Contest 
A WAEDC 1963, usually held in January 
each year has now been set down for 
August, due to reduced sunspot activity 
and DX-conditions being so poor during 
last winter (European). 

The WAEDC will be held on two week¬ 
ends, one for telephony and one for tele¬ 
graphy. The contest allows for 48 hours 
of operation each weekend. 

Contest Periods: 

C.W. Saturday August 10, 00.00 GMT- 
Sunday August 11, 2400 GMT. 

Phone: Saturday August 17, 00.00 GMT- 
Sunday August 18, 1400 GMT. 



PICTURE TUBE OUT? 

Now you can buy direct from 
the factory 


TRADE 

PRICE 


£5 


PLUS EXCISE TAX 
AND OLD TUBE 
(MOST TYPES] 

No charge for Testing, installation available 

WE ALSO HAVE A LARGE STOCK OF 
USED TV £29 UP 
CASH PAID FOR DUDS 
For further information phone 9 2-7743 

SURE BRITE PICTURE TUBES 

REAR OF 198 PACIFIC HWY, CROW'S NEST 

Entroncc Rocklond Road. 


The CW and Phone sections are separate 
contests and entry may be made in either 
or both. 

Frequencies: 

The following Amateur bands may be 
used:— 3, 5 — 7 — 14 — 21 — 28mc. 
Cross band operation is not permitted. 
Contacts: 

A valid QSO is one between a European 
amateur and an amateur not located in 
Europe (Note UF, UG, and UD are situated 
in Asia). 

Serial numbers consisting or RS or RST 
report followed by three figures commenc¬ 
ing at 001 and progressing one for each 
contact even though different bands may 
be used. 

Tha interesting phase of QTC traffic has 
been included in the CW portion of the 
contest. 

Entry Classifications: 

POWER: 

Class A up to 50 watts input, 

Class B up to 150 watts input. 

Class C more than 150 watts input. 
CLASSIFICATION: 

Single operator or multiple operator 
stations. 

AWARDS: 

Will be given to .the highest scorers in 
each of the six continental areas: North 
America, South America, Europe, Africa, 
Asia, and Oceania for each. 

LOGS: 

To be sent to WAEDC COMMITTEE 
Address:— 

Dr H. G. Todt, DL7EN, Chlodwigstr, 5 
Berlin 42, Germany. 

WAE COUNTRY LIST 

CT 1, CT 2, DL/DJ/DM, — EA, 
EA6, El, F, FC, G, GC, GD, GI, GM, 
GW, HA, HB/4U1ITU, HE, HV, I, IS, 
IT, LA, LA/P Jan Mayen, LA/P Bear 
Island, LA/P Spitzbereen, LX, LZ, MI, OE, 
OH, OK, ON, OY, OZ, PA, PX, SM, SP, 

SV, SV Rhodes, SV Crete, TA/European 
part, TF, UA/UW through 1-6, UB/UT, 

UC, UN, UO, UP, UQ, UR, UA. Frans 
Josef Land, YO, YU, ZA, ZB 1, ZB 2, 3A, 
OH, GM Shetland Islands. 

QRP AMATEUR RADIO CLUB 

1963 QSO CONTEST 

(CONTEST Period: 1800GMT Aug. 17, to 
^ 2400GMT Aug. 19, 1963. 

Frequencies: CW 3540; 7040; 14065; 

21040Kcs. Phone 3855; 7260; 14260; 21300- 
Kcs. 

General call: CQ QRP. Members identify 
themselves by call/QRP. Exchanges con¬ 
sists of QSO Nr RST, QRP Nr (if 
member), County and State. DX members 
same except Country instead of County 
and State. 

Scoring: Only QRP members to members, 
members to non-members, and non¬ 
members to members count one point 
each — in other words “half’ of each 
QSO must be a “Club Member.” Stations 
can be worked once on each band and 
mode for credit. Log information goes to 
K5FNV, Route 1, Brooksville, Missis¬ 
sippi, U.S.A. 

Awards: A certificate will be awarded 
to the highest scoring QRP member and to 
the highest scoring non-member in each 
State and Continent. A station must score 
at least 25 points to be eligible for an 
award. 

Details for membership of the QRP Club 
are available from Frank Hine VK2QL. 
Power is limited to a maximum of 100 
watts. 

UHF TUBE 

JpOR the UHF operator there is news of 
a new tube produced by Westinghouse. 

A seven pin minature tube for use in 
UHF oscillator application up to 1,000 
Me is available in three versions: 2DX4 
at 2.4V, 600 mA; 3DX4, 3.2V; 450 mA; 
6DX4 6.3V 200mA. 

With 85 volts on the plate and 150 ohm 
cathode bias the plate current is 10 mA 
and the transconductance is 11,000 micro- 
mhos. 
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RADIO WEWAK, VL9CB ON 3335 Kt 


1500-1630. 9700 replaces 5960. To 

Alaska 

0900-1200. 15210 replaces 15205. South- 
East Asia. 



A new station in the Australian Territory of Papua and New Guinea has 
been heard on 3335 Kc., and is assigned the call VL9CB. 


NEW STATIONS 

TsTEWS of additional transmitters and 
new 250 watt heard on 5020 Kc. The station has been ^ completely new stations is given in a 

station at Wewak have been heard in heard at 2045 and with a varied musical recent issue of the Gothenburg DX publi- 

New Zealand from before 0900 to after 1100 program to 2200 when identification is given; cation in Sweden. Kuwait is listed to com- 

GMT; the station has a relay of the news then a world news bulletin in Portuguese is 

“ presented. Sign-off time is 2300. The station 


TpAIR signals from this 

ctjitinn WpwjiV havp 


from the A.B.C. at 0900 and at 1100. The 
schedule is understood to be 0730 to 1130, 
but we have heard the station past this sign- 
off time. The program is often in local 
languages and, at 1130, seems to carry a 
news session in pidgin English. 

The station, when it identifies uses the 
slogan “This is Radio Wewak,” a call similar 
to the Rabaul station VL9BR. It does not 
use the callsign VL9CB which is assigned 
to the station. The station at times also 
has been heard with programs relayed from 
the Port Moresby station 9PA. 

Signals suffer interference in the early part 
of the transmissions from CHU, a station 
of the Dominion Observatory in Ottawa 


has moved from 4782 and at times has been 
heard on 4769 and 4948 Kc. 

BOLIVIAN station on 5992 Kc Radio 
Loyola Sucre, is heard at 2300 and later. 
Announcements ask for reports to Plaza 25, 
de Mayo, Sucre in Bolovia. 

PERU station, Radio Tahuamtisuyo, 
Cusco has been noted on 6248 Kc and is 
heard at 2200 to sign off at 0500. How¬ 
ever, the station varies in frequency and 
has been as low as 6220 Kc. These items 
come from our reporter Thomas Roesler, 
in Sao Pauli, Brazil. 

AFRTVS SCHEDULE CHANGES 


Canada, which is using 3333 Kc, and which TVURING the past few weeks the Armed 
gives a time announced each minute. - L/ Forces Radio and Television Service 

ur\A/ iicvir au ctatiau in Los Angeles has been received on two 

NEW MEXICAN STATION new channels, 15430 and 11930 Kc. These 

A NEW Mexican station has appeared on are changes in their schedule which came 
shortwave and is reported from the into effect in May, and Tom Chisnall. 


mence to test shortly on 6055 and 9520 
in addition to normal outlets. Increased 
service will be in addition to the present 
Arabic transmissions carried on 4967 10 kw 
and 15150 50 kw. 

“Voice of Africa” is a new station in 
Liberia; the slogan by the way is also used 
by Cairo. This new Liberian station is 
operated by the Catholic mission in that 
country. The station is under control of a 
Dutch group and will carry programs in 
French, Arabic and other African lan¬ 
guages. 

Radio Omega is a new station to be built 
in Spain with a 240 Kw. transmitter. It 
will be located in Barcelona and will beam 
Gospel programs to Communist countries 
and later to the Asian area. 


United States with good signals in its daily 
transmissions. The station is XEUS and is 
on a frequency of 6140 Kc, with the slogan 
“Radio Universidad” in Senora; it is located 
in the city of Hermosillo. XEUS is the 
only callsign heard but this could be the 
one assigned to its medium-wave channel. 
The station appears to have a full daily 
schedule and the sign-off is at 0500 GMT 
on 6140 Kc. All the programs are in 
Spanish except for the occasional educa¬ 
tional broadcasts of English-Spanish les¬ 
sons. 

KGEI on 11720 Kc 

HHHE United States international radio 
station, KGEI in San Francisco, Cali¬ 
fornia, is using a new channel in the 25- 
metre band for its second transmissions to 
Latin America. The station is on 15240 Kc. 
from 2300 to around 0230 GMT. It then 
makes a frequency change to 11720 Kc 
and is in service on this new frequency from 
0245-0330 in Spanish and from 0330 to 
0430 in English. The station is operated 
by the Far East Broadcasting Company in 
Manila, Philippines, and welcomes reports 
from listeners to P.O. Box 15, San Fran¬ 
cisco; its programs are of a Gospel nature. 

BROADCASTS FROM LAOS 

rpHE three rival factors in Laos all have 
**“ broadcasting services. The Government 
in Vientienne is heard on 6150 Kc. The 
schedule is given as 2230-0100, 0500-0700, 
and with an additional channel of 7235 Kc 
from 1030 to 1400. The so called neutral 
forces have a station on the air 2400-0100, 
0500-0600, 1030-1230, 1345-1430, on 7420 
Kc. The Communist station is on the air 
on 6210 and 6230 Kc, 0030-0100, 0200- 
0300, 0430-0500. While using 7310 Kc the 
station is operating, 1100-1130, 1230-1300 
and 1400-1430, according to a recent report 
from Radio Sweden, Stockholm. 

LATIN-AMERICAN TIPS 

TVOMINICAN Republic station H12S, 
^ with the slogan “Ondas Musical,” is 
now on 4785 Kc, a new frequency, and has 
been heard with a listeners’ request pro¬ 
gram in Spanish on Saturday to 0500 and 
later. 

BISSAU station in Portuguese Guinea 
has been moving in frequency and is now 


of our readers in Nelson, N.Z., sends along 
the details received from AFRTVS. 

2230-0600. 15430 Kc. replaces 17830 Kc. 
To Japan and Korea. 

0815-1500. 9700 replaces 5960. 

11930 replacing 9700. 

11930 replaces 9700. To 


1500-1630. 

0615-1500. 

Philippines. 


FLASHES FROM 
EVERYWHERE 

BUCHAREST in Rumania gives good re¬ 
ception at present and its service to 
North America in English. This is the 
best time of the year to hear this broad¬ 
caster. Transmissions are on the air, 
0130-0230 on 6190, 7195, 7225, 9510, 
9590 and 11910 Kc. 0400-0500 on 6190, 
7195, 7225, 9510, 9590 and 11810 Kc. 


BRITAIN'S YOUNGEST AMATEUR 


Mr Henry R. 

Hatch, of the 
B.B.C.’s Engin¬ 
eering Division, 
talks to Britain’s 
youngest radio 
amateur, 14-year- 
old Neil Sum¬ 
mers, of 
thamstow in Lon¬ 
don, whom he 
terviewed recent¬ 
ly in “Shortwave 
Listeners’ Cor¬ 
ner” program 
broadcast each 
week in the 
B.B.C. General 
Overseas Service. 

Young Neil 
had little need of 
introduction to 
the various knobs 
on the panel in 
the studio. He 
built his first re- 
ceiverr at the age 
of 12 and, at 13, 
passed the technical examination 
required of anyone wishing to be 
registered as an amateur radio 
operator. He had to wait until 
his fourteenth birthday before he 
could be granted an official licence 
by Britain’s General Post Office. In 
his first three weeks as an officially 


registered nam, 

Hatch and listeners round the 
world he had made some 200 con¬ 
tacts with other amateur radio 
operators at home and abroad, and 
look forward to making many more 
friends “on the band.” 
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FIBRE PULLEYS 

(American) 

Ball-bearing 1 Vain dlam. Viln shaft 
30/- doz.; 1 V4ln dlam.. Viin shaft. 
42/ doz.: 3Viin diani. W.n shaft. 
66/- doz. 

Add Postage. 


HEADPHONES 

High Impedance .. .. 19/6 pair 

Low Impedance .. 12/6 pair 

Post.: N.S.W., 2/6: Interstate, 3/-. 


REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Lens I in Focus, 1 VAn dlam. 
I Lens 1 11/161n Focus, lV 4 in 

diameter. 

1 Air-spaced Lens, lViln dlam. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. 

18/6 each 

Post.: N.S.W., 3/-i Interstate, 4/-. 


CO-AXIAL CABLE 
72 OHM 

Extremely low loss. Good up to 
2000 Mc/s. Ideal for 1296 or 
576 Mc/s, heavily armoured. 
V 4 -lnch O.D. or m-lnch O.D. 

5/- per Yard 


SPRING MOUNTED 
WHIP AERIAL 

9ft In 10 sections. 
WITHOUT BASE, 35/-. 
Post.: N.S.W., 4/6; Interstate, 5/-. 


Parallel Rules 18" 

New, 12/6 each. 

Post.: N.S.W., 2/6: Interstate, 3/-. 


PHILIPS ELECTRONIC 
SWITCH 

GM4580/02. New, with circuit and 
instruction book. Enables two 
signals to be simultaneously dis¬ 
played on single beam Oscilloscope. 
240 V. A.C. operated. £35. 

£35 


Waltham Pocket 
Watches 

Ex U.S.A. NAVY. 
Perfect condition. 

£4/10/- each 

Port 3/6. 


PMG TYPE 
TELEPHONES 

Standard desk type magneto 
phones. Range 30 miles. Uses 
standard batteries at each phone. 
Any number can be connected to¬ 
gether on single line. Complete 
with Vi-mJle wire. 

£11/10/- pair 

(2 TELEPHONE SETS) 

3/- cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


TRANSISTOR 
INTERCOM SETS 

COMPLETE STATION 
With 100ft connecting wire. 
Compact and very efficient. 

2 TRANSISTOR 

£8/19/6 

3 TRANSISTOR 
WITH VOLUME CONTROL 

£11/10/- sef 

Post.: N.S.W., 7/; Interstate, 9/6. 


ALL BAND 6146 
TRANSMITTER 

80/40/20/15/10 Metres Geloso 
V.F.O. 50 Watts input. Brand 
New Phone only. £50. 


NIFE CELLS 

2 Volts 10 A.H. New, 25/. 
Post.: N.S.W. 3/-; Interstate 4/-. 



30 Power Coated Leas. 
Brand New. 

59/6 

45 x 40, With Tripod. 

£7/19/6 

60 magnification with 
60mm coated objective tens, 
with Tripod. 

£17/10/- 

As illustrated. 


TELESCOPES 

30 i 41, with Tripod 

£4/17/6 

30 x 60, with Tripod 

£8/19/6 

40 x 40 zoom focusing, 
with tripod 

£13/19/6 

Post 9/6, Int. 12/« 


Post.: 9/6; Interstate, 12/-. 


MURPHY B40 RECEIVER, COM¬ 
PLETE WITH SPEAKER. 
TESTED.£55 

50 M/a Meters, 3!n, flush mount- 
ing .27/6 

Bowden Cable .. 1/- per yard 
300 OHM TV RIBBON .. 1/ yd. 
CHOKES, 9 H, 60 mA 9/6 
7.5 H, 60 mA.9/6 

VIBRATORS, 6 and 12v, 7 and 
S-pin.7/6 each. 

HEADPHONE AND MICRO¬ 
PHONE SETS, American type, 
45/- 

3AP1 sockets, giant 7-pin ceramic 
ins.5/- e*. 

807 sockets, 5-pin ceramic Ins., 
3/6 ea. 

P.M.G. TYPE KEY SWITCHES, 
up to 8 sets changeover, 4/6 ea. 

P.M.G. TYPE PHONE PLUGS 
AND JACKS.4/6 pr. 

FT243 CRYSTALS, frequencies 
between 5 and 6 Mc/s, 10/ ea. 

AUTO TRANSFORMERS, 240 to 
110 volt .. .. 500W, £10 

3,000W.£17/10/. 

5.000W.£20 

UNISELECTORS, 4 BANK 
HOMING TYPE 30/- 

APG30 MIXER DUPLEXER 
UNITS WITH CRYSTALS 75/- 

OOEO4-20 VHF TRANSMITTING 
TWIN TETRODE .. .. 50/- 

TNVERTERS 27v-80v 2KW 2000 

cycle .£4/10/. 

INVERTERS, 26v-115v 2KW 400 
cycle.£4/15/ 

PARABOLIC REFLECTORS, 20- 
INCH DIAMETER £2/17/6 
A.W.A. VACUUM TUBE VOLT* 
METERS, 0-150 V. In 5 
RANGES .. £12/10/- 

DURAUUM TUBING, VaIu diam. 

1/- per ft. 

TRANSFORMERS, 240 volt Input. 
425 Aside 100mA .. .. 32/6 

6.3 at 5 amp.33/- 

2.5v at 1.15 A . .. 25/- 

16OOv at 5mA.30/- 

2.5 2500 INS.25/- 

700V/4 V, 1A.35/- 

32V.£2 

STEPDOWN TRANSFORMER 
AND RECTIFIER UNITS, 240- 

110v, 5.35 A .£5 

SELSYN MOTORS MAGSLIP 

Mk. H.52/6 ea. 

No. 19 2-way radios, tested and 
complete with hand set, power 
supply, leads, etc., £25. Crystal 
locked. £2/10/- extra. 

Meggers, bridge type, complete and 
tested . £37/10/-. 

SPECIAL lucky dip valve offer. 
12 new valves in cartons for 
only £1. We haven’t got time 
to sort them, so you reap the 
benefit. 

Type 22 Vibrator power supply, 
less relay. Output 200 volt at 
125 M/A. With 12V synchron- 
ous vibrator .. 30/- 


Head and breast sets with cord 
and plug, brand new 17/6 
AIRCRAFT BOOSTER COILS, 

24V type.27/6 

3-Volt Buzzers.5/- 

Telephone Magnetos .. .. 12/6 

Telephone magneto bells . 10/- 

5-Pin Plugs and Sockets, 5/- set 
Shielded wire .. .... 9d yd. 

128 sets less valves and Xtals. 

2/4.5 Mc/s transceiver £5 
GENEMOTOR# 6V Input, 400V 
at 375 M/a output £5/13/- 
Electro Pneumatic Rams, up to 
351b sq. in. Small .. .. 55/- 

Large. £3/17/6 

Selenium rectifier, suit battery 
charger. 33/-. 


Dynamic headphone and micro¬ 
phone sets, 25/-. 
VALVES 


10 . . 

. 10/- 

6C8 . . . 

7/6 

89 . . 

. 10/- 

6F8 . . . 

7/6 

5Y3 . . 

. 12/6 

6N7 . . 

10/- 

6AC5 . 

. 5/- 

6R7 . . . 

5/- 

6C4 . . 

. 5/- 

6L7 . . . 

51- 

6AG5 . 

. 3/- 

7L7 . . . 

5/- 

6J6 . . 

. 3/- 

5678 . . 

2/6 

6J5 . . 

. 4/6 

QQEO4/20 


6Y6 . 

. 10/- 


50/- 

6X4 . 

. 10/- 

12SK7 

5/ 

6SA7 . 

. 10/- 

6V6G .. 

12/6 


PLEASE ADD POSTAGE 
ON ALL ARTICLES. 


6 VOLT LANTERN 
BATTERIES No. 509 

Eveready, New, perfect condition, 
suit Hunter Lantern, etc. 

3/3 ea. 

Post 3/-, interstate 4/- 


VOLTAGE 

REGULATORS 

6 volt Positive Earth, suit 35-45 
amp. systems (Chrysler products 
1940-52). 

37/6 ea. 

Post 3/-, interstate 4/- 


IGNITION ANALYSER 
Easily modified to Sin C.R.O. 
240v operated, new and com¬ 
plete with instructions, £45 or 
Kit of parts, all new with in¬ 
structions and circuit, £22/10/. 
Dimensions 19in x 9in x 6 , /3ixi. 


POLYTHENE 
SQUIRT BOTTLES 

Hold approx. Va pint with 9” x 
W* flexible tube. Suit battery 
water, brake fluid, etc. 2/6 each. 
Post 9d. 


3000 TYPE RELAYS 

P.M.G. 1 Ohm—5000 Ohm 
Colls. 12/6 each. 


DEITCH BROS. 


70 OXFORD ST., SYDNEY 

SORRY NO C.O.D 


Between Crown and 
Riley Streets, City. 


SPECIAL PURCHASE 
BANKRUPT STOCKS 
Lumier Tape Recorders. 

4 Transistor. 

Usual price £29/10/. 

Special £18/15/- 

In very attractive case. Push button. 
Twin Track, variable speed. Com¬ 
plete with batteries, Mic., Tape 
and spare reel, Phone Recorder 
and leather Carrying Case. 


BINOCULARS 

PRISMATIC CoUti Loses. 
Brand new. Complete with case. 

8 x 30 .... £9 15 0 

7 x 50 .. .. £13 5 0 

10 x 50 .. ., £13 15 0 

12 x 50 .. .. £14 5 0 

Post.: N.S.W., 7/-| Interstate, 12/-. 


SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

General and Marine 
Use 

“ASTRONOMICAL” QUALITY. 
4 x 40 Genuine HANDLEY. 
Cost £30. Our Price .. £3/5/- 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45. 
Our Price.£3/18/6 


LENSES 

Achromatic, Coated 2 Element 
Air spaced Unmounted. 
Astronomical Quality. 

Make your own long focus Camera 
Lens and save many pounds. 

Diam. Focal Length. 


2Viin 

28in. 

£6/15/ 

2Viin 

36in. 

£6/19/6 

2V*in 

48in. 

£7/5/ 

3in 

36in. 

£16/10/ 

3in 

48in. 

Post 3/3 extra. 

£17/10/ 


OUTPUT METER 
“Paton” 8 to x32 Decibels. 
0-150 V. A.C. £4/15/-. 


4in SQUARE METER 
Moving iron 0-100 V. P. to P. £2. 


TELETYPE REPERFORATOR 
AND TAPE PRINTER. 
Type FRXD4, 110 volt. 
£15. 


10 CHANNEL VHF 
TRANSCEIVER 

Types TR1934 AND TR1935 
100-125 Mc/s, 125-150 Mc/s. 
28 Volt DC operated. AM Single 
Crystal locks both Tx and Rx on 
same channel. Complete with 
genemotor and tested. £45. 

Less genemotor, untested, 
but otherwise complete, 

£16/10/- 


240-115V TRANSFORMER 
1000 WATT. 
BRAND NEW. 
FERGUSON. 

£ 12 / 10 /- 


CIRCULAR SLIDE RULES 

3 l Aln diameter. Will do the 
same work as the conventions/! 
slide rule. Instruction book in¬ 
cluded. 

12/6 each. Post 1/-. 


NATIONAL TRANSFORMERS 
FOR SCOPE IRONS 
New 3.8 volts at 30 amps. 
38/6 EACH. 

Post., N.S.W., fl/i Interstate, 9/6. 


EARPIECES 

High impedance crystal, suit tran¬ 
sistor radios, crystal sets, etc. 

Only 7/11 each 

Post 9d. 


TELEPHONES 

Sound Powered. Can be used os 
Microphone or Receiver. New. 
With 50ft cable. 

38/6 pair 

Post.: 2/6; Interstate, 4/-. 
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BUENOS AIRES is soldom heard in Eng¬ 
lish but at present the session to North 
America at 0600 in English is giving 
good reception in New Zealand, putting 
the Argentine within the reach of listen¬ 
ers to an English broadcast. LRY uses 
6090 Kc. and has an hour-long session 
from 0600 to 0700 in English. In Aus¬ 
tralia, we expect the signal will suffer 
from some interference from VL16 in 
Sydney, which also uses 6090 Kc. for the 
relay of A.B.C. programs to the inland. 

JAPAN, in its morning service for list¬ 
eners in Brazil and Latin America, is 
using 9530 Kc. On this frequency has 
a program in Japanese at 0900, then 
Spanish at 1020. Portuguese is at 0950 
GMT. 

CAMMORES ISLANDS, off the coast of 
Madagascar, has verified our report and 
makes our 195th country verified. The 
station schedule was listed in a recent 
issue of the “World Radio Handbook” 
bulletin. Broadcasts are from 0330-0500, 
0915-1015, Monday to Saturday on 7260 
Kc., 1530-1900 on 3331 Kc. On Sun¬ 
day the hours are from 0500-1015 on 
7260, and 1500-1900 on 3331 Kc. The 
power is 4000 watts on both frequencies. 

SOUTH KOREA’S transmissoin to Europe 
from Seoul is now on HLK41, 15125 Kc, 
and is broadcast from 1400 in English; 
French is at 1430 GMT. Seoul’s trans- 
misisons in English on 9640 Kc. still gives 
the best reception here, with English news 
at 1030. 

LEBANON, with programs coming from 
Beirut, has modified its 25M frequency, 
dropping from 11890 to 11770 Kc. On 
this new channel they are on the air 
2130-2230 with programs in English. 

CEYLON’S Commercial Service from 
Colombo has made two frequency 
changes, according to Robert Chester, of 
Adelaide, S.A. The English transmissions 
for the evening programs are now on 
9670 Kc. and are on this channel to sign- 
off at 1645. A new channel at 11800 Kc. 
carries Tamil and other languages, and 
is on the air to sign-off at 1730. 

DAHOMEY has been noted by another 
Adelaide listener, Jim Paris, as using 4870 
Kc at 2130. The station has a program 
with broadcasts from Cotonou. At 2130 
a program in French is heard to sign- 
off at 2200 GMT. 

VATICAN is using a channel of 17735 
Kc. which replaced 17845 Kc. for its 
service to Africa from 1000 hours; 
English is heard at 1000 and at 1020. 
The station also has a similar program 
and 21490 Kc. is the other frequency in 
use. 

LISBON in Portugal has a new frequency 
for its service in Portuguese to listeners 
in South America, the new channel 9635 
Kc. is used as well as 6025 11840 Kc. 

MADRID in Spain has been noted in New 
Zealand at 0400 with service in Spanish 
to Latin America on 9380 Kc. This in 
addition to the program in English on 
9365 Kc. which has services 0315-0400, 
0415-0500, 0515-0600. Madrid has also 
been heard in Spanish from 0115 to 
0300 on 11815 Kc.‘ 

NIGERIA, with the Western Nigerian 
Broadcasting service is on 6185 Kc. and 
has news from the B.B.C. at 0600. The 
program before this consists of English 
recordings and commercial announce¬ 
ments. 

BRUSSELS in Belgium has the use of a 
new channel in French at 1030, on 9695 
Kc. At 2000 the station announces the 
frequencies at 9695, 9745 and 15335. It 
presents a news bulletin in French and 
also gives the information of a relay 
of the program on 6195 Kc. by the radio 
station in Burundi. 

BERLIN International has come up on the 
channel of 9560 Kc. for its service to 
North America: this is on the air in 
English from 0230 to 0300. The station 
has the usual Berlin International identi¬ 
fication signal and, following the news 


and program at 0300, continues to broad¬ 
cast in German. The frequency is one 
which suffers from considerable jamming 
at the time of our reception. 

ANGOLA station “Emisora Official” in 
Luanda has dropped in frequency and 
this has made reception of its signals, 
heard over a wider area with the new 
channel, free from interference. The 
station is on the air from 2100 to 2200 
GMT, and uses a single note gong as 
used by Emisora Nacional in Lisbon. The 
station’s new frequency is 17705 Kc, and 
reports from Europe show that reception 
is good in that part of the world. 



Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Inver¬ 
cargill, N.Z. All times are Greenwich 
Mean Time. Add 8 hours for Perth, 
10 hours for Sydney and 12 hours for 
Wellington time. 



CAMEROONS is reported to be on the air 
from 0500-0700, 1130-1330, 1530-2100 
Monday to Friday. On Saturday the 
broadcast is 0500-0700, 1030-2100, and 
Sundays 0500-2100. The station uses 
4972 Kc for its morning and evening 
transmissions and is on 6040 Kc, accord¬ 
ing to a verification given by Radio 
Sweden. 

DELHI transmission over All India Radio, 
to the United Kingdom and Europe, is 
now on the air from 1745 to 2045 GMT. 
The frequencies include the off band chan¬ 
nel of 9870 Kc as well as 9520 and 
7235 Kc. 

WASHINGTON is the site of a new station 
WVUS, and has been heard at 1715 and 
1930, with identifications on the hour. 
The station has mostly Spanish programs 
and has news at 1715, 1800 and 1855 
GMT. This station does not carry VOA 
programs and has been heard on 15440 
and 17760 Kc, according to a report from 
the World Radio Handbook Bulletin. 

DAKAR in Senegal has been heard on 
5960 Kc, from opening at 0700 GMT 
and, on this frequency, is suffering inter¬ 
ference from Rome which opens on the 
same frequency at 0630. At 0730 the 
Solomon Island station opens also on 
5960 Kc to completely override the other 


two signals. The signals on 5960 also 
suffer sideband interference from the 
Voice of America in Greenville on 5965 
Kc and to a lesser extent from Radio 
Canada on 5970 Kc. 

LEOPOLDVILLE in the Congo, as well as 
being heard with English news at 2130 
on . 11755 Kc, is now reported from 
South Australia by listener Ern Suffock, 
as having been heard with English news 
at 0100. The station has the familiar 
drum beat signal before the news session 
commences. 

ETHIOPIA’S Voice of the Gospel, in Addis 
Ababa, about which much has been 
written recently, now has several broad¬ 
casts in English from its Addis Ababa 
studios. To India the transmission is 1400 
on 15420 Kc; to South Africa 1530 on 
9705; Southern Africa at 2200 on 9705 
Kc; to West Africa on 15410 Kc, at 2230 
GMT. 

CONAKRY in the Guinea Republic is test¬ 
ing its high-powered transmitter on two 
frequencies 15350 or 17715 Kc. These 
tests have been heard by listeners in 
Europe from 0815 to 0915 daily. The 
station has also been heard 1400-1430 
when using 17715 Kc, while some days 
it is on 11965 Kc. A further frequency 
of 9650 Kc with a news bulletin in French 
at 2100 and also on 11965 Kc. 

SPANISH GUINEA station “Radio Equa¬ 
torial” at Bata has moved to 4920 Kc, 
and is heard closing down at 2209 after 
a news bulletin in Spanish. 

NEPAL is to have a high-powered short¬ 
wave broadcasting station, according to 
a recent issue of the Danish Short Wave 
Club. The station will be a commercial 
station and will use the slogan “The 
Voice of the Himalayas.” The trans¬ 
mitters include six short-wave transmit¬ 
ters including one 100-250 Kw, two 
50 Kw and three of 10-35 Kw. The 
station plans to be on the air in 1963 
with transmissions directed to India, 
Pakistan, Burma, Ceylon, South-East Asia 
and Africa; the programs will be in Eng¬ 
lish and four other languages but, by 
1967, plans are to use 25 languages. 

LIBERIAN station ELWA in Monrovia, 
using 15155 and 21535 Kc, has news in 
English 1805, Franch 1930 and English 
at 2100; the station leaves the air at 
2145 GMT. The station has been asking 
for reception reports to Radio ELWA, 
Box 192, Monrovia, Liberia. 


ARTROH 

AUSTRALIA 

MINIATURE RELAYS 


TYPE 1 A. 
DIMENSIONS 
**in x 7 ain x 
Weight » 4 ox. 



Actual Size. 

Single Pole. 

Double Throw. 
Standard Sensitivity. 

Type 1AL—50 MW. 
Type 1 AH—100 MW. 

All types have 
solid silver contacts. 
Mounting 

2 8BA tapped holes in base. 
Price £1/12/6 incl. tax. 
Send 2/6 for reg. post. 


FOR USE IN 

• FIRE ALARMS 

• BURGLAR ALARMS 

• PRINTED CIRCUITS 

• AUTOMATIC DEVICES 

• RADIO CONTROL 

• PHOTO RELAYS 

• TRANSISTORISED EQUIF. 

• TELEPHONE EQUIP. 

• MODELS 
Standard Coil Voltages 

1.5V 3V 6V 9 V 12V DC 
Special Coil Resistances to 
5,000 ohms, and Low Sensi¬ 
tivity 24V DC Models Avail¬ 
able. 

Type IAL-I2V 3,000 ohms and 
Special Coils to 5,000 ohms. 

PRICE: £1/15/9 Incl. Tax 

Manufactured by and available from 


TYPE 2B 
DIMENSIONS 
lin x lin x 1’ 4 in 
Weight lox 



Actual Size. 

Double Pole 
Double Throw. 
Standard Sensitivity. 
100 MW. 

All connections through 
to base for printed circuit 
mounting. Connections can 
be easily cut for chassis 
mounting. 

Price £2/11/3 incl tax. 
Send 2 6 for reg. post. 
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SPECIALISTS IN THE QUALITY PRODUCTION OF 



COILS, INTERMEDIATE FREQUENCY 
TRANSFORMERS AND CHORES 


VOLUME ASSURES YOU OF 
KEEN PRICES AND DELIVERY 


★ HIGHLY SKILLED STAFF 

★ FULLY EQUIPPED LABORATORIES 

★ FLEXIBLE PLANT OPERATION 

GEARED TO ASSIST YOU WITH 
ANY NEW DEVELOPMENT 


TELECOMPONENTS PTY. LTD. 

A DIVISION OF FERRIS INDUSTRIES LTD. 
COIL WINDERS TO INDUSTRY 

by FERRIS BROS. PTY. LTD., Sydney: 
Melbourne: 42-3141. Brisbane: 56-0102. 
Newcastle: 61-5071. Wollongong 2-1922. Canberra: 
f-0359. Wagga: 3011. Townsville: 3444. Rockhamp- 
4041. Orange: 5010. Adelaide: 51-4713. 
28-4921. Launceston: 2-2231. Devonport: 
1921. Hobart: 2-7201. Burnie: 830. Singapore: 
>-355. Auckland, N.Z.: 896-105. 


I 


-CLASSIFIED ADVERTISERS — 

Use this form for your next classified advertisement to appear on 

RADIO, TELEVISION and HOBBIES 

• To The Advertising Manager, Radio & Hobbies, Box 2728, G.P.O. SYDNEY 

• Please insert the following advertisement in the NAME. 

.issue of Radio, Television and 

Hobbies. ADDRESS. 

• I enclose Cash/P. Note/Cheque for £., . .s.. . .d.. .. . 

being full payment for.lines at 3/6 per line. 


Please write in block letters with ink or ball-point pen. 
(Copy deadline six weeks prior to publication.) 


Number of insertions 
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When writing to us:— 

• Please give your name and full 
postal address, including the 
State . . . N.S.W. &c. 

9 Please write the above inform¬ 
ation clearly or, for preference, 
print it in block letters. Your co¬ 
operation will facilitate delivery 
of replies by mail/ where such 
are called for. 


CLOSED CIRCUT TV 

J.O’S. (Cabramatta, N.S.W.) likes the 
articles for Amateur Operators and 
would also like to see published an 
article on closed circuit television suit¬ 
able for use in conjunction with the 
domestic television receiver. 

We are pleased to know that you like 
the articles for the Amateur Service. It is 
rather doubtful if such a TV project as you 
envisage would be very practical yet as a 
do-it-yourself effort. However, as we men¬ 
tioned in an earlier issue, simple cameras 
are becoming available which can feed a 
domestic TV receiver. 

"MYSTERY" MUSIC 

H.M. (Corio, Vic.) writes to say how he 
likes the articles in the magazine, and 
to ask our advice on a problem. On 
removing the loudspeaker from his 3- 
valve TRF battery receiver, to use 
headphones, he could hear music 
coming from the vicinity of the 
speaker transformer. 

Many thanks, H.M., for your kind re¬ 
marks and we are pleased to learn that you 
enjoy “R., TV & H.” The phenomenon 
which you observed is not an uncommon 
one, particularly when the load is removed 
from the transformer. It is caused by the 
magnetic field around the windings. Should 
any parts in the transformer be loose, such 
as laminations, they are able to vibrate in 
sympathy with the signal from the output 
valve. In high power equipment, removal 
of the load can endanger the output cir¬ 
cuitry due to the development of high peak 
voltages. 

BROADCAST BAND DX 

R.R. (Castlecrag, N.S.W.) comments on a 
recent reply to A.C.M., of Dungog. 
He says that reception of K.POI on 
1380Kc is not at all rare, the station 
being audible most mornings between 
midnight and dawn. Other stations 
often heard in the same period include 
Moscow 1250Kc, KGU Honolulu 
750Kc, KORL Honolulu 650Kc, JORF 
Yokohama 1480Kc. He would like to 
correspond with other readers interested 
in broadcast band DX. (Robert Ronai, 
103 Edinburgh Road, Castlecrag, 
N.S.W.) 

Thank you for the information, which 
other readers may find interesting. Yes, 
we did one run a Broadcast Band DX page 
but pressure of other copy crowded it out. 
Thanks also for the kind wishes. 

FROM THE U.S.A. 

J.W.M. (Los Angeles, Cal.) thanks us for? 
publishing his name and address a few? 
months ago. He concludes: “Your con-;' 
struction articles are especially good,<; 
in that they go into plenty of detail^ 
and yet are not at the childish level of? 
many of ours.” Z 

We are glad to know that publishing* 
your name produced the kind of corres-< 
pondence you wanted, with people in this£ 
country having a common interest in mat-4 
ters electronic. Thanks for the compli-j 
ment. 


DATA ON OLD SET 

K.M. (Guildford, W.A.) relates that he has 
an old H.M.V. portable radio, which 
. came into his possession in an inopera¬ 
tive state, and appears to be lacking 
various parts. He asks if we could 
supply any information on the set. 
Sorry, K.M., but we are unable to supply 
information on designs other than those 
which we have described in the magazine. 
We would suggest that you write to the 
service department of Electronic and Musi¬ 
cal Industries (Aust.) Ltd., at 577 Parra¬ 
matta Road, Leichhardt, N.S.W. 

GUITAR PICKUPS 

W.B. (Gattou, Qld.) would like to add sup¬ 
port to the request by C.B., of Wul- 
lumbilla, Queensland (Answers to Cor¬ 
respondents, April, 1963), who asked if 
we would consider describing the con¬ 
struction of pickup units for electric 
guitars. W.B. adds that he feels the 
description of a suitable tone control 
unit, and of various “special effects” 
units would be of interest to many 
readers. 

Many thanks for your letter and the points 
that you raise, W.B. As yet, however, we 
have not had any indication that many 
other readers are as interested in guitar 
pickups and tone control circuits as C.B. 
and yourself. If it becomes apparent that 
there are, in fact, a number of interested 
readers, we will certainly endeavour to 
present an article or two but, in the ab¬ 
sence of further indication, we regret that 
we must devote our attention to topics of 
a more general appeal. 

TACHOMETER 

A.M.T. (Manly, N.S.W.) sends us a de¬ 
scription of a tachometer using a simple 
circuit designed around zener and con¬ 
ventional diodes. He also describes 
how a suitable meter scale was con¬ 
structed. 

Many thanks for the contribution A.M.T. 
and we will file this idea for possible pre¬ 
sentation in the Reader Built It section. 

"OUTBOARD" RF 

R.J.G. (Somerton Park, S.A.) wonders 
whether we consider describing a tran¬ 
sistorised “outboard” RF amplifier to 
increase the sensitivity of transistor 
and other receivers. 

We will give the matter some thought R.J.G. 
but we doubt whether it would be possible 
to make a unit sufficiently flexible to fit in 
easily with any type of receiver. The very 
large number having an in-built loopsticic 
aerial would pose a special problem, be¬ 


cause the RF stage would have to be inter¬ 
posed between the output from the loop 
and the input to the present RF stage or 
mixer. It could scarcely be regarded, in 
this case, as an add-on unit but as a rather 
drastic modification to the basic receiver. 
In other cases, where a conventional aerial 
coil is used, there may be some difficulty in 
achieving suitable matching for the out¬ 
board stage — a matter of vital importance. 
Stability could also be a problem in some 
cases. 

ANOTHER BCDX REPORT 

P.J.C. (Goondiwindi, Qld.) comments on 
the report in the April, 1963 “Answers 
to Correspondents” that the American 
broadcast station KPOI was heard in 
Australia, by reporting that he too 
heard the station. It was heard on his 
six-valve AC-DC console receiver in 
the early hours of a Saturday morning 
about a year ago. 

Thanks for the report, P.J.C., which will 
no doubt interest the first contributor and 
others who are interested in long-distance 
reception of broadcast band stations. 

RECORDER TROUBLE 

E.S. (Tambar Springs) has a tape recorder 
which does not fully erase previous re¬ 
cordings. A bi-directional machine 
with two sets of heads, the unit ex¬ 
hibits this effect in both directions — 
which would seem to vindicate the 
heads. He wonders if the bias oscil¬ 
lator needs adjustment. 

Your problem would seem to be one of 
insufficient bias oscillator activity, E.S., 
which is resulting in reduced erase 
head current. If there is an adjustment 
provided for adjusting the oscillator activity, 
you could try this. Failing this, replace¬ 
ment of the bias oscillator valve may help, 
otherwise, it looks like a job for the manu¬ 
facturer. Many thanks for your kind re¬ 
marks about the magazine. 

CIRCUIT REQUEST 

R.H. (Port Pirie, S.A.) asks if we would 
supply information on the construction 
of a transmitter and a receiver. 

You do not state the frequencies over 
which the units are required to operate 
R.H. and, as this will have considerable 
bearing on the type of transmitter and re¬ 
ceiver required, we cannot help until you 
supply this information. We would sug¬ 
gest that you write again, giving this in¬ 
formation and also the type of signals your 
P.M.G. licence covers. Note that a licence 
is necessary before a transmitter can legally 
be used. 


RADIO, TELEVISION AND HOBBIES QUERY SERVICE 

•"TO assist our readers, “Radio, Television and Hobbies” conducts a technical query service. 

I Conditions governing this service are set out below: — 

(1) Requests for copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. Queries 
not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 2/ fee, we will supply circuit data, as available, from our files. The amount 
of data available varies, but in no case can it include information additional to that already 
published in the magazine. As a rule, requests for circuits will be answered more speedily if 
they are clearly identified and not complicated by questions requiring the attention of technical 
personnel. 

(3) The technical query service is aimed primarily at assisting readers in matters relating, 
directly to articles published in the magazine. Answers will be given in note form and only*! 
so far as can be drawn from general knowledge of the relevant subject. We cannot provide;* 
lengthy answers, undertake special research, discuss commercial designs or draw special circuit*. 

(4) The Editor reserves the right to return query fees or to limit the scope of an individual 
reply, where it is felt that a partial answer will be better than none at all. Please note that*' 
the inclusion of an extra fee does NOT entitle correspondents to special considerations. 

(5) In addition to the normal query service, chassis blueprints are available for most of^ 
our projects, showing the position of all holes and cutouts for metal-working but containing, [ 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes, most<, 
blueprints cost 5/ each. Original photographs of most projects are also available, from 5/ for > 
a 6in x Sin glossy print; postage 9d extra. 

(6) T etters should be addressed to the Technical Editor, “Radio, Television and Hobbies,” 
Box 272S, G.P.O., Sydney. 

(7) “Radio, Television and Hobbies” does not deal in radio components nor will we debate;' 
the relative merits of competitive products. Prices and specification* of merchandise must be? 
obtained from our advertisers. 

(8) Technical queries are not answered by telephone. 
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********* phone 

[LA 3845 

136 VICTORIA RD. MARRICKVIlU.SyDNEy.N SW 

EVENINGS & WEEKENDS PHONE XW 5956 


RADIO 


636 KING STREET, NEWTOWN-LA7008 




AMPLIFIERS 

Public Address Range 
240 y-AC 


WIDE BAND 
OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horiz¬ 
ontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-Inch £49'17 r 6 5-inch £55 r 15 r - 


VACUUM TUBE 
VOLTMETER 

6 voltage ranges, 3, 10, 30. 100, 
300, 1,000 volts AC and DC. 5 
ohms ranges, 1-ohm to 1,000 megs, 
Contact. Potential compensated. 
Accuracy 1%. Provision for probe. 

£29/15/- 


STR0MBER6 
PLAYMASTER ORGAN 

TONE GENERATOR UNITS 
£58/-/. 

CONTROL PANEL 
ASSEMBLY 
£14/-/. 

REVERB UNIT & 
AMPLIFIER £29/-/- 
MAIN AMPLIFIER 
£27/-/- 

All units wired and tested 

COMPLETE 
STROMBERG 
ORGAN 
£180 


SOLAR POWER UNITS 

5v. Develops Power from Sunlight. 
Small, light, loz. As used to power 
Space Rocket Radio Equipment. 
Ideal to power Relays, Transistor 
Radio, Model Control Receivers. 

15/- 

Post and Packing, 2/*. 


Send for full details on Radio- 
gram Chassis, TV and 
Amplifiers. 


B.S.R. MONARDECK 

Twin-track, lightweight unit. 

£18/15/- 



7 TRANSISTOR 
CAR RADIO 

Amazing sensitivity. 2 micro¬ 
volts. No noise. Brilliant tone. 
Using latest drift-type transis¬ 
tors. Complete with speaker, 
aerial, filterbox, lead-in, etc. 
Fully tested and guaranteed. 

£31/15/- 

Post 10/-. 

State voltage, 6 or 12, earth polarity, 
speaker size and aerial required. 
Also available for special frequencies. 
Bushfire, Flying Doctor, Small Ships, 
Services, etc. 

TRANSISTORISED 

CONVERTER 

TO RECEIVE UNIVERSITY 
LECTURES 

V.L.2.U.V. 

ON YOUR PRESENT SET. 
RANGE, 20 to 30 Miles. £5/3/. 
With R.F. Stage Range 100 miles, 
£ 8 / 8 /. 

Post Free. 

HEAD PHONES 

High quality. Lightweight. 

High Impedance. 

5 Ohm. 22/6 

2,000 ohm.22/6 

4,000 ohm.25/ 

Crystal.£2/15/ 

Stereo 2,000 ohm .. .. £2/5/ 

Stereo Crystal .£2/17/6 

Post 2/6. 

COLLARO STEREO 
TAPE DECK 

As used In R., TV & H. 
stereo recorders. 

Also operates as 4-track monaural. 
Latest hi-fi Michigan heads 

£36/17/6 



MINIATURE P.A. AMPLIFIER. 

15 WATTS OUTPUT. 

Multimach Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £17/15/. 

30 Watt. As above EL34 P.P. 

£25/15/ 

40 Watt. As above EL34 PP 

£42/15/ 

50 Watt. As above EL34 P.P. 

£47/15/ 

100 Watt. As above KT88 P.P. 

£63/17/6 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost. Ultra Linear output £21/15/ 
5/20. Am above.£32/15/ 

BATTERY-AC 
OPERATION 

6 valve 6v plus 240v-10 watt 

£27/15/ 

7 Valve 12v plus 240v-12 watt 

£29/17/6 

7 valve 12v plus 240v-25 watt 

£35/17/6 


Serviceman's Special 

CONDENSOR 
SUBSTITUTION BOX 

9 Ranges. Switched. 

£2/7/6 

Resistor Substitution Box, 

24 Ranges. Switched. 

£3/12/6 

Pack, and Post., 2/6. 



PLAYMASTER 3 

Using the new 6GW8 provides 4V& 
watts per channel with an input of 
200Mv and improved frequency re¬ 
sponse, 150mA power supply pro¬ 
vides adequate reserve for tuner and 
higher output. 

KITSET £26/17/6 
WIRED & TESTED £29/17/6 

PLAYMASTER 4 

COMPLETE KIT SET 

£36/17/6 

Wired, Tested, Guaranteed. 

£42/10/- 


jc:~\ 

; rt 4 

1 . V. 

5 ■* *' 4. If 


LEADER 

SIGNAL GENERATOR 
LSG 11 

204v A.C. Powered. 

6 Band, 120 Kc to 390 Megs. 
Provision for Crystal. 

An ideal TV Marker Generator. 

£ 16 / 15 /- 

Post., N.S.W. 7/6, Interstate 12/6. 


INTERCOM PHONES 

Transistorised. Loud Speaking 
Telephones. 

£6/7/6 pair 

Including 50ft wire. 

Post: N.S.W. 3/6, Interstate 7/6. 



MULTIMETER 

20,000 O.P.V. sensitivity. 
Ranges: 

DC volts, 0, 10, 50, 250, 500, 1000 
AC volts, 0, 10, 50, 250, 500, 1000. 
DC current 0.5uA, 0.25, 0.500mA, 
Resistance, 0.50K, 0.5meg., 5meg. 

D.B. minus 20 to plus 36. 

£7/19/6 

K50, 50,000 O.P.V. 

Ideal TV Test Unit. 

Current Range to 10 Amp. 

£ 19 / 10 /- 
MODEL K.2 

2000 O.P.V. Sensitivity. 

Ranges as above except 50uA. 

£5/12/6 

Post., NJS.W. 3/6, Int. 5/6. 

200H 

20,000 Ohm PER VOLT. 

D.C. Volts, 6 Ranges to 2500v. 
A.C. Volts, 5 Ranges to lOOOv. 
Ohms, 2 Ranges. 

Current, 3 Ranges 50 uA to 250 
mA. 

Capacity D.B. Output, etc. 

£5/15/- 


LATEST 

4-SPEED PLAYERS 

240 A.C. Monaural .. .. £7 5 0 

240 A.C. Stereo.£9 5 0 

Battery Monaural .. .. £10 5 0 

Battery Stereo.£11 10 0 

Post., N.S.W. 7/6, Interstate 12/6. 


STEREO 

RECORD CHANGERS 

Best Known Makes, 4-Spced. 
GARRARD OR B.S.R. 

£12/15/- 

Post.. N.S.W. 12/6, Interstate 17/6. 
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PHONE 

l A 3845 

136 VICTORIA R'D. MARRICKVIUl.SyDNEy, NSW 


EVENINGS & WEEKENDS PHONE XW 5956 


636 KING STREET, NEWTOWN-LA7008 


30 WATT 

TRANSISTOR P.A. 
AMPLIFIER 

Kltttt, R., TV & H., Feb. 

£33/15/- 

Wtred a ad Tested, £37/13/. 


SERVICE STATIONS 
IGNITION ANALYSER 
OSGILLOSGOPE 


27.240 Megs. 
Range to 3 mile 
over land 
6 mile over water 

^jjfel fKONION CR9 

27.240 

Hr 9 Transistor 

£24/17/6 eo. 
PONY 

gL As above. But 
including Broad¬ 
cast band 

£32/10/- ea. 
ELMAN 

10 TRANSISTOR 
£32/10/- ea. 

Post N.S.W. 7/6. 1’statc 15/. 


Simple to operate. Quick, accurate visual indication of condition, 
operation and faults in spark plugs, coil points, condenser, gap settings, 
etc. Latest American design. Will pay for itself within 1 month on 
electronic tune-ups. 

Circuit, operating instructions, graphs and £. C | / | CT / 
fault indications included. I / a t*F / 


P.A. SPEAKERS 

8 WATT 

S’* Units in Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

£6/15/- 

In Double Ended Flares, 
Duolateral Coverage. 

£7/5/- 

Line Output Transformers to suit, 
17/6 extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Voice Coil. 16 Ohm. 

£9/17/6 

15 Watt Rating. 

£7/17/6 

REFLEX HORNS TO SUIT. 

£14/-/- 


NATIONAL 

SHOULDER 

MEGAPHONE 


ft. TV k if. 

STEREO 

TAPE-RECORDER 


Light weight, 71b 


Transistor Amplifier, 


MARCH-APRIL ISSUE 

Complete kit set as described 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modifications. 

£95/17/6 

Steel cabinet to fit 


Complete with Horn, Speaker and 
Batteries, Microphone, etc. 


RANGE Va MILE. 


WEEKEND - HOLIDAY - EVENING 
DEMONSTRATIONS AT C0LLAR0Y 

PHONE XW5956 FOR APPOINTMENT TO TEST STEREO, 
GUITAR AMPLIFIERS AND TELEVISION. 

J*A BATTERY 
HI CHARGER!. gj 


Wired and Tested. Complete In 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£120 

4 TRACK MONAURAL PUSH 
PULL 

Output 10 watt, 2.7 x 5 
Speakers, Recording Level 
Meter. 3 speed input for mic. 
and P.U. or radio. With mixing 
between channels. Bass and 
Treble Boost. Michigan Hi-Fi 
Heads. Complete with 
dynamic microphone. L.P. 
Tape. 

£95/-/- 


10-Watt, Two-Channel, with Twin 
Cone Speaker. £25/15/. 

14-Watt. 4 Inputs. Bass and Treble 
Boost. 2 Twin Cone Speakers. 
£29/15/. 


irf***! - * ¥ 240 Volt A.C. Opcration^T 

3 Rate 6V, 12V, TRICKLE CHARGE 

Trickle Charge Postion suits all Batteries. 2V to 12V at rate of 
200 to 500 M.A. 

STANDARD DE LUXE 

3 amp., £7/17/6. 

4 amp., £9/5/. 

6 amp., £10/17/6. 

10 amp., £13/17/6. 

Rail or Air Freight on. 


17-Watt. Four-Channel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. £36/17/6. 


35 WATT 

4-Channel. Bass and Treble Boost. 
3 Twin-Cone Speakers .. £52/10/ 

Vibrato with foot control and 2 
preset controls for frequency and 
intensity. 

£5/5/ extra on above models. 


3 amp. 6V, 12V, TRC, £5/15/. 

4 amp. 6 V, 12V, TRC £6/15/. 
Post., N.S.W. 7/6, Interstate 12/6. 


14 + 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt + 14 
Watt Reverb. 2 9x6 Woofer 
Speakers. 2 9x6 Twin-Cone 
Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
included. 

£81/15/- 


Transistor Portable 
TAPE RECORDER 
AIWA T.P.40 

Complete with Tape, Mike, Batteries. 
Excellent on Music. 

£21/17/6 

CLIMAX. Complete with 


i ^ This high performance basic 

amplifier kit, as described in the 
S August issue of Radio, Television 

^ and Hobbies, is now available, 

* Price £29/10/- 

Wired and Tested, £33. 

No. 9 CONTROL BOX KIT £10/10/- 

WIRED AND TESTED, £12/10/ 

Iete Single Unit, including controls and anodised / in/ 

il panel. Wired and tested.A 4 *^/ IV/- 


SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 

4 Input Channels. Bass and Treble 
Boost. 2 12in Radial Beam Speakers. 
Perfect reproduction to 20 cycles. 

£72/17/6 


£ 16 / 15 /- 

Posl., N.S.W. 5/. Interstate 8/6. 
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RADIO 


PHONE 

LA3845 

136 VICTORIA RD. MARRICKVILLE,SYDNEY, N SW 

AND 636 KING STREET, NEWTOWN —LA7008 
EVENINGS and WEEKENDS: "KALUA," H ilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD BUS AT DOOR, STOP No. 42 


NEW 

HI-POWER ELECTRIC 
BELLS 

50*. or 240*. A.C, Operation. 

2 6in Gongs. 

Ideal for paging. Fire alarms or 
Burgular alarms. 

£ 1 / 10 / 0 . 

Small Units, as above, 2-3in bells, 
12/6 


NEW 




ALDIS 

LAMPS 



12 V SIGNALLING 

UNITS 


Ideal for yachts. 

etc. 

Also 

Spot 

Lamps, etc. 

In 

transport. 

cases. 

£5/7/6 




Used, Good Condition, 

£2/12/6. 

Post.: N.S.W., 

7/6; Interstate, 

12/6. 

Vibrator 




Power Transformers 


6V 300V 125mA 

. £3 17 6 

12V 325V 125mA 


£3 17 6 

NEW 

VALVES 



6AM5 .. 7 

6 

6AC7 . 


7 

6 

6AM6 7 

6 

2X2-879 . . 

5 

0 

6AL5 . .. 7 

6 

6AJ5 . 


5 

0 

6J6 7 

6 

VR150/30 

15 

0 

866A .. .. £1 


6AK5 . 


17 

6 

813 ... £3/10/ 

9006 . . 


5 

0 

803 .. .. £3 


6AS7 


12 

6 

3A4 .. 12 

6 

CK1013 


15 

0 

84/6Z4 .. 12 

6 

6SL7 .. 


12 

6 

4D21 £4 17 

6 

EK32 . 


15 

0 

12C8 ..12 

6 

809 


17 

6 

1C6 .. .12 

6 

EBC33 


12 

6 

1J6 .. 12 

6 

6AG5 . 


9 

6 

3B7 10 

0 

EL91 


10 

0 

3D6 . . .10 

0 

EF73 . 


4 

0 

304TH £1 10 

0 

EF72 . 


4 

G 

2050 ... £1 


EC70 . 


4 

0 

IK7 .. .. 5 

0 

2C26 . 


7 

6 

6J5 .. 9 

6 

RK34 


7 

6 

6J6 .. .10 

0 

1N5 .. 


7 

6 

6J7G .. . . 7 

6 

1C7 . 


5 

0 

6N7 . . 10 

0 

105 .. 


5 

0 

KTW62/6U7 7 

6 

1M5 .. 


5 

0 

1D5 . . 5 

7 

7C5 


5 

0 

6F6 . . .. 10 

0 

7W7 . 


5 

0 

EF37 .. .12 

6 

12A6 


5 

0 

5U4G ... 12 

6 

6J8 . . 


17 

6 

6AG7 ... 10 

0 

6C8 . . 


7 

6 

VT502 ..12 

6 

VR65 


5 

0 

IL4 . 5 

0 

12SK7 


5 

0 

6K6 . . . . 7 

6 

IT 4 


10 

0 

AV11 . . 2 

6 

6BM8 


7 

6 

6K7 . . . . 5 

0 

12BH7 


7 

6 

12SJ7 ... 12 

6 

12AU7 


7 

6 

12SL7 ... 12 

6 

6SN7 


15 

0 

6SH7 . 4 

0 

6BL8 


7 

6 

47.12 

6 

6BX6 


7 

6 

843 .. £1 10 

0 

RL27 


15 

0 

1629 ... 5 

0 

1616 


7 

6 

1619 .. .. £1 

5Y4 


10 

0 

RK75 10 

0 

5X4 


10 

0 

723A . . £3 

2A3 . 


£1 

VR75/30 15 

0 

807 . 


£1 

RK48A ... £3 

6X5 


10 

0 

954 5 

0 

5U4 . . 


10 

0 

VR105/30 15 

0 





NEW 

6-INCH 



INDICATOR UNITS 


(INCLUDING CIRCUIT) 


13 Miniattire valves. 



Ideal conversion to 

CJLO. 


A postwar model 

that requires little 

alteration. 




£9/15/- 




NEW C.R.O. TUBES 


3API-906 .. .. 



£1 

7 

6 

5BPI. 



£2 

7 

6 

CV112. 




10 

0 

VCR97 .. .. 



£1 

17 

6 

5FP7. 




17 

6 

CV322 . 




7 

6 

VCR511B .. . 



£1 

7 

6 


NEW POWER 
TRANSFORMERS 

240v A.C. 50 cycle primaries. 

Standard 6.3 filaments. 

300 x 300 t 40mA .... 19 6 

1960 5” CRO. £5 10 0 

1960 3” CRO. £3 15 0 

325 x 325v 150 mA £3 17 6 

295 x 295 300mA TV £6 15 0 

1200 x 1200v 500mA .. £10 10 0 

80Or and 270v. 300mA. ea £7 10 0 

240v.H0*. 1.3 Kv Auto £10 10 0 
150 x 150V 30mA .... £1 5 0 

225 x 225V 40mA .... £1 7 6 

124V Doubler 300m .. £2 15 0 

130V Doubler 400ra . . £3 5 0 

120V Doubler, 700mA TV £3 10 0 
385 x 385, 100 mA . . £1 17 6 

300 x 300, 80 mA . . .. £1 12 6 

12v Vibraror. 200v 50mA 17 6 

240r, 32v, 40 watt .... £176 

6v to 240v 40-watt In 
verier .. ..£176 

12v to 240v Inverter £17 6 

145v Doubler 450m» .£376 

150v Doubler 500 ma . £3 17 6 

220v Doubler 600 ma . £6 15 0 


Inverter Transformers 

12V 240V 60 Watt £3 7 6 

32V 240V 60 Watt .. £3 7 6 

12V 240V 100 Watt £4 5 0 

32V 240V 100 Walt .. £4 5 0 

6V or 12V to 240V 40 watt 1 17 6 


RELAYS 

6V, 3-pole Miniature.15 0 

1700 SPDT. 7 6 

1300 SPDT.7 6 

500 x 500 SPDT.7 6 

12 volts DPDT, 5 amp .... £1 

12 vols DPDT.12 6 

lOOpf TX var. condensers . 10 0 
100 to 500 pf 3000v. var. ..10 0 
500 to 2500pf 750v. var. . . 10 0 
Hi-speed Polarised relay £2 10 0 
400 ohm .. .12 6 


HI*!o Phono Transformers .. 4 6 

HJ.voltage, Lead-thru Insulators 1 6 

each; 15/ doz. 

Multi-strand 4-core Cable, 

yard. 1 0 

60pf with Vernier . . .. £1 I 0 

30pf.10 0 

Throat mikes, new. 3 6 


OIL FILLED 
CONDENSERS 

.5mfd 600V. 3 6 

2mfd 600V. 6 6 

lmfd 600V. 6 6 

4mfd 600V. . 6 6 

4mfd 2.5K .£1 10 0 

lmfd 3000V.17 6 

.5mfd 5K, .1 5K, .1 3K AC 
.25 4K, .5 2ViK .. .. ea. 15 0 


TBY TRANSCEIVER 

New Condition. 28 to 80 megs. 
Battery powered. Lightweight Pack 
Set. Simple Conversion for Citizens 
Band. 10 or 6 Meters. Circuit 
included. 

£14/17/6 


GENEMOTORS 

Input Output 

21v 600v 300mA New .. £5 10 0 
24v 25Ov 100mA . . . . £1 0 0 

24v 550v 375mA . . .. £2 0 0 

24v 250* 60mA .. . . £1 5 0 

12v 500v 350mA .. .. £8 10 0 
21v 1200v 200mA . . . . £6 10 0 

24v 250v 100mA New . . £2 0 0 

12v 235v 50mA . . . . £2 15 0 

12v 350* 50mA .. . . £2 15 0 

24v 540v 200mA New . . £2 15 0 

24v 300v 250mA New . . £2 15 0 

12v 275v 110mA .. .. £3 15 0 


NEW HEADPHONES 


Low Impedance 

American Lightweight 


12 

6 

Australian DLR. 


12 

6 

USED 

Tested DLR or CLR .. 


9 

6 

Dynamic. 


17 

6 

Single, New Earpieces .. 


2 

0 

Post 2/6 Pair. 

2000 Ohm. 

£1 

2 

6 

4000 Ohm. 

£1 

5 

0 

Crystal. 

£2 10 

0 


100 NEW ASSORTED 
RESISTORS 

Mainly I.R.C., Vi, 1.2 Watt. 

04 Values. Vx ohm. to 10 megs. 

15/-. Post 2/6. 

100 new assorted Condensers 
Paper, Mica, Ceramic Mea'cap. 
25 Values. 

15/-. Post, 2/6. 


WANTED 

Communications Receivers. Test 
equipment P.A. Gear. Large or 
Small surplus stock. Best prices. 
Call, write or phone any time. 


3BZ TRANSMITTERS 

12V. D.C. Operation. 

Air Tested. Modified to Small 
Ship Frequencies. 

£32/10/- 


NEW 4 inch 
SPIRIT FILLED 
COMPASS 

AIRCRAFT TYPE. 

£1/17/6 

Pott 7/6. 


NEW METERS 

10mA centre zero, 3 Vain, scaled, 
100-0-100mA. 300.0.300mA. 

£ 1 / 10 /- 

10mA scaled 150-0-150V. 

£ 1 / 10 /- 

0-10 amps, 0-500raA, 0-50 volt. 

£3 each type 

G.E.C. 3in Panel Mounting. 

0 to 50 mA. 

£1/7/6 

NEW 

A.C. D.C. METERS 

4” Palec 
0 (o 300V 

£1/17/6 

0 to 15 amp 

£1/17/6 

5in. 0 to 30 Amp. * 

£1/17/6 

0-30 Amp., 4!n A.C., D.C. 

0-60 Amp., 4ln A.C.-D.C. 
0-150 Amp., 4ln A.C., D.C. 

£1/17/6 


COAXIAL CABLE 

50 or 72 ohm. 5/l6in d'a. 
20yd lengths. 

19/6 

Pott.. 4/- N.S.W.; 

7/6 Interstate. 


(OMMUHICATIONS 

RECEIVERS 

B.28—CR100 

6 Band 40 Kc. to 32 Meg. 
Variable Selectivity. 2 RE, 2 LF 
Stages, Band Spread. New condition. 
Airtested. Realigned. 

£65/-/- 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order. 

£57/10/- 
MURPHY—B40 

5 Band 650 K.c. to 30 Megs. 240 V. 
A.C. operation. Variable selectivity. 
Crystal filter. 2 R.F. stages. 2 I.F. 
stages. A late model receiver. Still 
in current use in Navy. Excellent 
selectivity and sensitivity. Air Tested. 
Realigned. Perfect order. Circuit 
included. 

£55 

3 — BZ 

6v. D.C. Operation. 

5 Band. 200 K.C. to 30 Meg. 
Ideal Small Ships, Vehicle use, or 
Bush Fire Control. Air Tested. 
Realigned. Perfect order. 

£27/10/- 


BENDIX FREQUENCY 
METERS B.C.221 

Perfect Order. 

£47/10/- 


NEW LAFAYETTE 
H.E.30 9 VALVE 

550 K.C. to 30 Meg. 

£75 

NEW 

E.I.L. HCR 62, 9 Valve, 3.5 to 
30 Meg. 

£69/10/- 


COSSOR 
DOUBLE BEAM 
OSCILLOSCOPE 

240 A.C. Powered, Tested. 
PERFECT ORDER. 

£49/17/6 


NEW ROTARY 
CONVERTERS 

100 watt, 50 Cycle. 

24v to 32v input. 

Output can be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms, TV, tape 
recorders, fluorescent lights. 

£19/17/6 

As above, 450 watts, £36/17/6 

12 VOLT UNITS 

As above. Metered with Field 
Regulator. 

WiU operate TV Sets. 

£19/17/6 


140 


Radio, Television & Hobbies, August, 7963 


































































TECHNICAL BOOK REVIEW 


NORTH AMERICAN RADIO TV 
STATION GUIDE by Vane A. 
Jones. Soft cover, 128 pages 51 
by 81 inches. Published by Howard 
W. Sams. American price, 1.95 
dollars. 

This book contains a listing of the 
5000 AM. 1500 FM and 1000 VHF and 
UHF TV stations at present operating 
in America.: The stations are listed 
according to frequency and alphabetical 
order of call-signs. 

★ ★ ★ 

CB RADIO ANTENNA GUIDEBOOK 
by David E. Hicks. Soft cover, 136 
pages 51 by 81 inches of text 
material with profuse illustration. 
Published by Howard W. Sams. 
American price 2.50 dollars. 

The book gives fairly complete theare- 
tical and practical details of antennas 
for the 27Mc “Citizens Band” but, be¬ 
cause of local restrictions on this band, 
would be of mainly academic interest 
in this country. Some of the informa¬ 
tion may be of interest to technicians 
engaged in the installation of VHF 
mobile equipment antennas. 

★ ★ ★ 

SERVICING FM STEREO RECEIV¬ 
ERS by Edward M. Noll. Soft 
cover, 128 pages 51 by 8£ inches of 
text material with many illustra¬ 
tions. Published by Howard W. 
Sams and Co., Inc. American 
price, 2.50 dollars. 

This book deals with the installation 
and servicing of FM-Stereo multiplexing 
receivers that are at present in use in 
the United States. Owing to the closing 
down of the FM station in this country 
it would be of little interest here. 

★ ★ ★ 

BROADCAST ENGINEERING NOTE¬ 
BOOKS, VOLUME 2, AM-FM 
BROADCAST OPERATIONS, by 
Harold E. Ennes. Soft cover, 240 
pages, 51 by 81 inches. Published 
by Howard W. Sams and Co., Inc., 
Indianapolis, Indiana. 

Designed to serve as a reference 
source for broadcast operators and tech¬ 
nicians, this new book by Harold E. 
Ennes would appear to provide a most 
comprehensive and well-written coverage 
of the subject. 

The book describes almost every 
phase of AM and FM broadcasting and 
includes theory, studio equipment and 
procedures, remote pickups, transmitting 
equipment, control room and studio lay¬ 
outs, acoustics, microphones and sound 
pickup techniques, recording, remotes, 
transmitter operator duties, monitor 
facilities, SCA multiplex and numerous 
other subjects. 

The contents are presented in four 
sections as follows: What the Operator 
Should Know About Theory; Operations 
At The Studio; Operating Outside The 
Studio; Operating The Transmitter. 

For anyone contemplating, or already 
engaged in, a career in the broadcasting 


AGENT WANTED 

N.S.W. manufacturer requires agent 
with connections Record Bars: also 
to handle fancy goods. Apply on 
first instance — “Agent,” 14 Pacific 
Highway, St. Leonards, N.S.W. 


or communications fields this would 
appear to be an excellent choice in the 
range of medium-priced textbooks avail¬ 
able. 

Our review copy of this book came 
direct from the publishers, but copies 
should be available from local book¬ 
sellers in due course. (K.W.J.) 

★ * ★ 

NEW INTERNATIONAL ELEC¬ 
TRICAL STANDARDS: The Inter¬ 
national Electrotechnical Commis¬ 
sion, whose work in promoting 
international agreement on dimen¬ 
sions, performance, testing and 
terminology of electrical and elec¬ 
tronic equipment is playing an in¬ 
creasingly important role in world 
trade, has completed a further 
series of standard recommendations, 
as follows: 

IEC 60 High-voltage Test Techniques; 
applies to dielectric tests with direct, 
alternating and impulse voltages and to 
tests with impulse currents. 

IEC 61 Lamp Caps and Holders to¬ 
gether with Gauges for the Control of 
Interchangeability and Safety; comprises 
80 standards sheets and is in loose-leaf 
form with a binder. 

IEC 67 Dimensions of Electronic 
Tubes and Valves (Sixth Supplement); 
comprises additional loose-leaf standards 
sheets for bases, outlines, and special 
gauges for cathode-ray tubes. 

IEC 99-2 Expulsion-type Lightning 
Arresters; applies to lightning arresters 
(surge diverters) consisting of single or 
multiple spark gaps in series with an 
arcing chamber. 

IEC 137 Bushings for Alternating 
Voltages above 1,000 V; applies to bush¬ 
ings, primarily intended for 3-phase AC 
systems, supplied separately for use in 
the construction of electrical equipment 
and installations. It is also applicable 
to bushings supplied as an integral part 
of equipment. 

IEC 141 Tests on Oil-filled and Gas- 
pressure Cables and their Accessories; at 
present comprises three separate parts 
dealing respectively with oil-filled paper- 
insulated cables, internal gas-pressure 
cables, and external gas-pressure cables. 

The foregoing publications may be 


ordered from IEC only through the 
offices of the Standards Association of 
Australia located in the State capital 
cLies and at Newcastle. The prices are 
as follows: IEC 60—62/6, IEC 61 — 
93/9, Sixth Supplement to IEC 67— 
12/6, IEC 99-2—62/6, IEC 137—31/3, 
IEC 141—18/9 each part. All prices are 
plus postage from Geneva. 

★ ★ ★ 

MODERN COMMUNICATIONS 
COURSE, Volume Three, by Ed¬ 
ward M. Noll. Sort cover, 223 
pages 8i by 51 inches of text 
material with profuse illustration. 
Published by Howard W. Sams and 
Co. Inc., of Indiana. 

In this third volume on modern com¬ 
munications methods the author covers 
the subject of F.M. and multiplex modu¬ 
lation systems. For those interested, the 
first volume, on Radio Frequency Sys¬ 
tems, was reviewed in the November, 
1962, issue of the magazine. 

The usage of F.M. and multiplex 
modulation in commercial and two-way 
communications and radio relay systems 
is rapidly expanding in this country and 
the volume would thus appear to be 
rather timely. Although the information 

(Continued on page 143) 


MODEL ROCKETRY 

The new space age hobby 


Imagine the thrill of pushing the firing switch 
and watching a rocket you have built roar 
skyward in a cloud of smoke, leaving a 
vapour trail as it shrinks into the blue. 
Then at the apex of its flight, a parachute 
blossoms out, returning the rocket to the 
earth undamaged, ready for another flight. 
This is model rocketry at its best. You can 
participate in this new space hobby, simply 
by sending for our new illustrated rocket 
supplies catalogue. 

COUPON BELOW m ' mamamammmm 
To MODEL ROCKETRY, 173 WATTLE ST., 
BANKSTOWN, N.S.W. 

Please send me your new 1963 Rocket 
Supplies Catalogue. I have enclosed 2/9 to 
cover costs. 

Name ... 

Address . 

. R.T.V8 


OKI OKI OKI 

FLAT INSULATED STEATITE TERMINALS 

4 GROOVE 3/- 7 GROOVE 5/- 11 GROOVE 77- 



MORE THAN lO 10 Mfi @ 100V DC. 20°C. 50% REl. HUMIDITY 
MORE THAN 100 M« @ 100V DC. 40°C. 95% REL. HUMIDITY 

BREAKDOWN VOLTAGE 

MORE THAN 4.5 Kv AC 

Available from 

NATIONAL INSTRUMENT CO. PTY. LTD., 

51-9931 1-5 SYDNEY ST., MARRICKVILLE 51-9931 
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Front to 


noite reduced 


27XA CRYSTAL 
CARDIOID 

FIRST OF ITS 
IN AUSTRALIA 


fm 

. 

• TroublesdntC^fWdback reducfeii^yCordioid char¬ 
acteristic with this High grade HTglT~ mi tp u t tm r 

Manufactured by 


Price:— 

Retail £5 1 0 

Plus Sales Tax 10 7 

frequency range achieved with this fully pro- 
Crystal Element, 
ttractive Case for Stand o r Hand operation fin¬ 
ished in two-tone Beige colour and 12 feet of 
Cable. 


iZEPHYR PRODUCTS PTY, LTD, 

58 HIGH STREET. GLEN IRIS, S-E. 6, VICTORIA 

MANUFACTURERS OF RADIO i ELECtRICAL EQUIPMENT 4 COMPONENTS 


AGENTS D. K. Northover & Co. — Neil Muller Ltd. — Homecrafts (Tas.) Pty. Ltd. — Jacobv, Mitchell & Co. Pty. Ltd. T. H. Martin Pty. Ltd. 


Knowledge That Has Endured With The Pyramids 


W HENCE came the knowledge that built the Pyramids 
and the mighty Temples of the Pharaohs? Civilization 
began in the Nile Valley centuries ago. Where did its first 
builders acquire their astounding wisdom that started man on 
his upward climb? Beginning with naught they overcame 
nature's forces and gave the world its first sciences and arts. 
Did their knowledge come from a race now submerged beneath 
the sea, or were they touched with Infinite inspiration? From 
what concealed source came the wisdom that produced such 
characters as Amenhotep IV, Leonardo da Vinci, Isaac Newton, 
and a host of others? 

Today it is known that they discovered and learned to in¬ 
terpret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner forces 
within their own beings, and to master life. This secret art of 
living has been preserved and handed down throughout the 
ages. Today it is extended to those who dare to use its profound 
principles to meet and solve the problems of life in these com¬ 
plex times. 



A SECRET 

method 
for THE 

]\1ASTER^ 

OF LVFE 


This Sealed Book—FREE 

Has life brought you that personal satisfaction, the sense of achieve¬ 
ment and happiness that you desire? If not, it is your duty to your¬ 
self to learn about this rational method of applying natural laws for 
the mastery of life. To the thoughtful person it is obvious that every¬ 
one cannot be entrusted with an intimate knowledge of the mysteries 
of life, for everyone is not capable of properly using it. But if you 
are one of those possessed of a true desire to forge ahead and wish to 
make use of the subtle influences of life, the Rosicrucians (not a 
religious organization) will send you a Sealed Book of explanation 
without obligation. This Sealed Book tells how you, in the privacy of 
your own home, without interference with your personal affairs or 
manner of living, may receive these secret teachings. Not weird or 
strange practices, but a rational application of the basic laws of life. 
To obtain your complimentary copy use the coupon below or address 
Scribe N. J.Z. 

The ROSICRUCIANS 

(AMORC) Box 3988, G.P.O., Sydney, Australia. 


XJse this coupon for FREE copy of book 


Scribe: N.J.Z. 

The Rosicrucians (AMORC) 

Box J988, G.P.O., Sydney, Australia. 

Please send free copy of Sealed Book, which 
I shall read as directed. 

Name... 

Address. 

City.... 



AMENHOTEP IV 

FOUNDER OF EGYPT’S 
MYSTERY SCHOOL 
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given is of a general rather than a speci- Pulse Modulation, Microwave Compon- 
fic nature, the volume would be of ents Radio Relay Systems, Space Corn- 
interest to those technicians and others munications. A fairly comprehensive 
who have entered, or propose to enter, index is included at the rear of the 
this relatively new field. book. 

The various chapters cover: F.M. Our review copy came direct from the 
Principles, F.M. Modulation Methods, publishers, but copies should be available 
F.M. Tests and Adjustments, F.M. Com- from local booksellers in due course, 
munications Systems. Multiplex and (K.W.J.) 


AUDIO TOPICS (Continued from page 103) 


This will be the subject of our next 
article. 

In the meantime, mention might be 
made of an approach to tone compen¬ 
sation and control which, while differ¬ 
ent from the arrangements mentioned 
thus far, remains reasonably simple in 
terms of added components. The ap¬ 
proach is interrelated with negative feed¬ 
back around the output stage. 

Most audio systems these days, even 
the simpler types, use some degree of 
negative feedback. Reasons for so doing 
include the desire to secure an initially 
flatter frequency response, to reduce 
somewhat the harmonic distortion and 
to reduce residual hum from the A.C. 
power supply. 

One of the most common forms of 
such feedback involves a resistive path 
from the output transformer secondary 
winding to the cathode (or emitter) cir¬ 
cuit of the penultimate amplifier stage. 
(See figure 4.) By earthing a particular 
side of the secondary and selecting ap¬ 
propriate resistance values, it is possible 
to ensure that th e feedback is negative 
and that it causes a gain reduction of, 
usually, about three times. 

Assuming high gain amplifier stages, 
a gain reduction of this order can usual¬ 
ly be tolerated without the system seem¬ 
ing. to the user, to lack in sensitivity. 

But, once inserted, a negative feed¬ 
back loop becomes fair game for modi¬ 
fication for purposes of tone compensa¬ 
tion or tone control. 

For example, if a capacitor is con¬ 
nected in series with the feedback loop 
(Cl in figure 4) its value can be chosen 
such that its reactance adds significantly 
to the total series impedance of the feed¬ 
back path for low signal frequencies. 
When this happens, the amount of feed¬ 
back diminishes, some of the lost gain 
is recovered and low frequency boost re¬ 
sults. 

Again, the feedback resistor may be 
replaced by two in series, allowing a 
capacitor to be connected from the junc¬ 
tion to chassis (C2 in figure 4). If the 
capacitance value is suitably selected re¬ 
lative to the resistors, it can be made 
to bypass the feedback signal at the 
higher frequencies only. If this is done, 
feedback is removed at high frequencies, 
the lost gain is restored and effective 
high frequency boost results. 

Yet again, a capacitor (C3 in figure 4) 
connected in parallel with the feedback 
resistor, can be selected to a value such 
that it significantly decreases the imped¬ 
ance in the feedback path at high fre¬ 
quencies. The negative feedback is there¬ 
by increased, high frequency gain dim¬ 
inishes and treble cut results. 

Further contriving can produce a 
network giving bass cut, or can adapt 
these general ideas, with varying orders 
of convenience, to other types of nega¬ 
tive feedback circuit. 

It is also possible to envisage the addi¬ 
tion of switches or potentiometers to 


vary the order of boost and/or cut to 
provide tone control facilities. 

While, superficially, a variety of com¬ 
pensation or control functions can thus 
be associated with a negative feedback 
network, the proposition is not nearly so 
attractive in practice. 

For example, while cancellation of the 
feedback over certain parts of the spec¬ 
trum may provide a “boost” effect, it 
can also lose any benefit that the feed¬ 
back might originally have conferred in 
the way of reduced hum and distortion. 
Ideally, a feedback loop should be left 
intact for such benefits to be realised. 

Perhaps even more important is the 
fact that interference with the feedback 
loop can produce phase rotation effects 
which may produce oscillation or mar¬ 
ginal instability. The more complex the 
circuitry “hung’’ on a feedback line, the 
less predictable amplifier behaviour be¬ 
comes. 

Therefore, while one may occasion¬ 
ally encounter designs effecting compen¬ 
sation or control via the normal feed¬ 
back circuit around the output stage, the 
idea is likely to lead to difficulties, par¬ 
ticularly in home-built equipment. 

\ Wansmr man] 

(Continued from page 49) 

observe. However, as already explained, 
it is unlikely that these two will remain 
in step for any length of time without 
manual adjustment. 

To overcome this we arrange that a 
small amount of the incoming signal vol¬ 
tage is applied to the gas triode grid. 
This voltage will override the fixed grid 
bias and, since it is alternating, will 
swing the grid alternately above and 
below the original —20 volts. If the al¬ 
ternating voltage has a value of 1 volt 
peak, the bias will alternate between 
— 19 and —21 volts. 

As already stated, at —19 volts, the 
ionising voltage will drop to 185 volts 
and if the downward swing of the grid 
to —19 volts should happen to coincidet 
with the moment at which the upward 
swing of the plate voltage reaches 185 
volts, then the gas will ionise at this 
instant, rather than at the later one 
when the voltage would have risen to 
195. Since the two signals are drifting 
with respect to one another, this situa¬ 
tion must inevitably occur at some time. 

Thus the incoming voltage will “trig¬ 
ger” the local oscillator prematurely so 
that, in fact, it is made to run slightly 
faster than it would otherwise do. If 
we deliberately adjust the oscillator to 
run slightly slower than the incoming 
frequency, the latter will continue to 
trigger the oscillator at every cycle, 
maintaining the two frequencies exactly 
in step. 

In the interest of simplicity, we have 
based our description so far on the as¬ 
sumption that both the incoming fre¬ 
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quency and the time base are running 
at the same frequency. In fact, the time 
base usually runs at some fraction of 
the incoming frequency, such as half, 
one third, one quarter, etc., giving two, 
three or four cycles on the screen. 

In this case, and assuming, sav a 
four to one ratio, each fourth cycle only 
of the incoming frequency will trigger 
the gas triode, since the three previous 
ones will occur at a time when the plate- 
cathode voltage is too low to permit 
ionisation. 

To ensure the most effective synchro¬ 
nisation, the amount of synch voltage 
fed to the gas triode grid is made vari¬ 
able, and adjusted by the operator to 
give the best results with any set of 
conditions. 
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CLASSIFIED ADVERTISING 


Advertisements may be inserted in these columns at a cost of 3/6 per line/ each 
line containing approximately five words. To ensure publication, copy and cash must 
reach the office by the first of the month preceding date of issue. The envelope 
should be addressed, "Advertising Department, Radio, Television and Hobbies, 
Box 2728, G.P.O., Sydney. Please refer to classified form on page 136. 


FOR SALE 


A MATEUR Radio Supply Co. Radio parts, re 
ceivers, books, magazines, window lights on 

nights 113 Henley Beach Rd., Torrcnsville, South 
Aus. Bus Stop 4. Phone 57-6788. 


A ERIAL Mast free standing 43ft high 4ft 6in tri 
angular base in two sections. Offers. Sydney 
637-4752. 


A R7 COMM. RCVR. Fair condition 240-V 
operation on 5 bands. T. Cusack, 19 Levicn 
Ave, Tamworth, N.S.W. 


C OMPLETE Stereo amp., 2 Mullard 5/10 per¬ 
fect £20 each with Playmaster Stereo crystal 
preamp bass, treb., new unmarked £10. B. J. 
Super 90 Sony stereo arm, with 2 shells, new 

£10 G. Waite, Congupna Rd. via Shepparton, 
Vic. ’ 


/BOURSES. Basic Electricity 10/6. Basic Radio 
^ 12/6. Transistor Servicing 10/6. TV Servicing 
12/6. F.M. 7/6, VHF-UHF 10/6. Computers 12/6. 
DF-Radar 12/6. Trigonometry 3/6. Calculus 10/6, 
Organic Chemistry 10/6. Physics 12/6. Nuclear 
Physics 10/6. Mechanics 10/6. Astronomy 10/6. 
Clear Thinking 5/. Post Free. Popular Science 
School of Electronics, 3 Broadway, West Pymble, 
Sydney. (Correspondence Only). 


E lectronic organ components avail 

ABLE.—Keyboards, key contact blocks, wiper 
plates, stop switches, pedal boards, toe pistons, 
relays, console magnets. Also sundry components 
such as gold clad wires, felt, screws, springs, 
oscillator coils, etc., suitable for Douglas Organ 
construction. We have the Clyne organ construc¬ 
tion kit with circuit diagrams and other mono¬ 
phonic and polyphonic instrument data. Also pipe- 
organ components, also ready built electronic 
organs. Catalogues available from Peska Trading 
Co., P.O., Box 38, Ivanhoe, N21, Vic. 


P LECTRONIC ORGAN, 2 manual transistorised 
*-* organ data available, also ALL special parts 
including filter chokes and tuning coils, etc. Peska 
Trading Co., P.O. Box 38, Ivanhoe, N21, Vic. 


TTOR SALE: Amateur station rack and panel, 

r g, 


807s, 200 watt 809s, class B modulators, 7V. 
Recvr, 3Xtals, 3 meters, separate power supplies, 
tons of useful gear, £60 the lot. Full par¬ 
ticulars, G. Younger, 41 Boundary St., Pelaw 
Main, N.S.W. 


pOR SALE: Car Radio Aerials to suit all cars 


and trucks complete with low loss co-axial 
lead-in as follows: — 3 section 6ft side mounting 
(2 insulators). 52/6d — 3 section single insulator 
(VW) 71/; Ferris Gutter Mounting type (no 
holes to drill or marks left on your car), only 45/; 
Cowl or Mudguard mounting, de luxe 3 section. 
81/9d; 9ft bumper bar type, 90/6d; Super All 
Electric, fully retracting aerial, amazingly conveni¬ 
ent (you never need to touch it) and absolutely 
thief and vandal proof, complete with all acces¬ 
sories and easy to follow instructions for only 
£19/19/. Universal Car Radios. 3 McEIhone 
Street, King’s Cross, 35-4356. N.S.W. 336 Par¬ 
ramatta Road, Burwood, 74-2525, N.S.W. 


t^OR SALE. Channel Master Electric Compass 
* Rotators. Ideal Amateur or TV use. A never 


to be repeated bargain at £19/19/ plus freight 
(91b) — Channel Master Telstar Transistor TV 
Booster, “bring your picture out of the snow” 
only 19 gns complete with easy to follow in¬ 
structions — Channel Master “Selectenna” VHF 
Inductive Aerial Coupler, eliminates awkward 
stacking rods and harnesses and gives a perfect 
match on ALL channels, £2/11/ — Channel 
Master “Matchmaker” 2 set coupler, couples 2 
sets to one aerial with amazing efficiency and 
isolation, only £3/15/ — Channel Master revo¬ 
lutionary new 300 ohm Foam Feeder Cable, “so 
light it floats on water.” the complete answer to 
salt and heavy industrial fallout, completely pro¬ 
tected, lowest losses. 90/6d per 100 ft.—These 
and hundreds of other items from this World 
Famous TV Aerial manufacturer are available from 
Universal Car Radios, 3 McEIhone Street, King’s 
Cross. Phone 35-4356. N.S.W. 


TAZZ BOOKS disposing of private collection, 
very cheap prices. SAE for list. 64 Cromwell 
Rd., South Yarra, Victoria, BJ2359 after 6 p.m. 


V'lTSET SALE: Crystal sets, 26/; Transistor sets, 

^ 1 . 2 , 


_ 3, stage 39/6, 49/6, 65/ respectively, 

All complete with instructions and post free. Mail 
orders only. Hallard Electronics, P.O. Box 58, 
Campsie, N.S.W. 


MODEL ENGINEERING: Bench Drill, Blue 
Prints, Castings. Bolton, 72 King St., Sydney. 
Catalogue 6/6. 


FOR SALE 


M U METAL STRIP 2in a 2ft x .005in. Ideal 
for shielding tape heads, C.R. tubes, etc. 


5/. Large range meters. Relays, condensers, etc. 
Write tor list Carr Camera Co., 305 Swanston 
St., Melbourne. 


P RESTO Disc Recorder, £35; Tape Recorder 
(as is) with twin channel amplifier and new 
Bradmatic heads, £15; University TVT valve and 
circuit tester, £7/10/; University TVR-EV 
VTVM, £25; STC Transistor Radiogram (new 
condition), £40; HMV J3-16 Transistor Portable. 
£13; Astor 5-valve battery-electric portable, £11; 
new Philips battery record player in floor model 
panelyte record storage cabinet, £25; new 32- 
voit Vibrator Power supply for Ferris 32-volt 
TV, £15; new 240-volt supply for same, £15; 
400 volt 200 ma Power supply, £10; lOin Hi-Fi 
speaker in PA sound diffractor, £12; 25-watt 
Hi-Fi amplifier less power supply, £10. Consi¬ 
der reasonable offer on any above. Theron Cole* 
grove, Caboolture, Qld. 


I^ODEL ROCKETS! Kits, engines, nose cones, 
launchers, fin units and technical information. 
Fast service. Send 2/9 for illustrated catalogue. 

Model Rocketry', 173 Wattle Street, Bsuikstown, 
N.S.W. 


pADIO TELEPHONES — AW A, two-way fixed 
mobile units for sale. One 20 watt base 
station complete wtih aerial and remote control 
unit. Five 20-watt mobile units, one 6-volt and 
four 12-volt. Frequency 72.86 Mc/s. All instruc¬ 
tion books and quantity of spare parts included. 
Was new in 1954 and was in full working order 
when removed from service this year. Inquiries 
to Muswellbrook Industries Limited, Box 123, 
Post Office, Muswellbrook, 3N, N.S.W. 

CALE: Books — TV, Radio, Transistors, Vi price. 
Write, call for list. 1 Soudan St., Coburg, Vic. 

CALE all as new Tandberg Stereo Recorder, 
^ £115; Wharfedale column with super 8 Unit, 

£30; Vito BR 35mm camera, many extras, £27. 

Phone 918-2944, Blain, Sydney, N.S.W. 

CELL: All back issues, R. TV and H. in stock 
at all times, 1939-55 copies 1/6 each; 56-58 
2/ each; 1959 on, 3/ each. Post, incl. Phone, 
write or call, T. Weir, 56 O’Connor St., Haber- 
field, Sydney. 71-2569. Wanted to Buy copies. 

CELL: Byer 77 Mk. 2 Portable Stereo Tape Re- 
corder: 1 deck unit and 2 amp units in 

case 21 in x 19in x 7in. Either or both tracks 
record at once. Remote control unit: Reed., Play, 
Stop, Rewind. £700. 2 Zephyr 55 rib. mics and 
stnds, £25 ea. 2 Mullard 5/20 U/L Rack 19in 
amps. £38 ca. 2 300 AT Telephones, modified suit 
any system. £15 ea. HAM gear: Woden UM3 
new, £10. Power trans.: 665v at Via. £5. TU5B, 
TU10B. £lVi ea. AWA 240v. 500va voltage stabi¬ 
liser. £5. Thermocouple meters. 7/ ca. 6146. £2. 
809, 2E26, £1; 5R4, 6AH6, 6AM6, 6J6, 10.; 
6AC7, 2/. Other gear too. Offers may be taken. 
R. Cole, XK3ZJR, 47 Caroline St., South Yarra, 
Vic. 26-5178 evs. during week. 

CELL: Creed teleprinters (2), excellent cond., 
suitable RRTY £35 F.O.R. Brisbane, contaci 

VK4RQ, 18 Wndell St, Norman Pk. 95-2191. Qld. 

CELL: One dual 1004s changer £15 or offer, 
^ almost new. Diamond stylus. Lewis Grundy, 
M/S212, Oakcy, Qld. 

CELL: Pop. Electr, Nov. 59-Oct. 62 £4, Electr 
° Wrld., Dec. 61-Dec. 62 £2, Rad. Electr. 

Jan.-Dec. 62 £2, 11 earlier copies 30/. Offers 
consd. or exch. back iss. Scientific American. 

Smith. 81-3555 (Aft. 6), Melb. 

CELL. Three Manual Organ Console with 30 
**■* note pedal clavier and stool. As new £40. 
20 Duke Ave., Concord. UJ1068. N.S.W. 

CELL TV powertran, £2; Philips TV Tuner 
u (7580). £5; 2-3 gang Cond., 7/6: 1 meg SW 
pot, 5/ ea. Tele-Pol, 76 Belmore Rd, Randwick, 
N.S.W. FX5005. 

CELL: 5BKPV1 high quality flying spot tube, 

931-A multiplier phototube and one 400ft 
length coaxial cable. Ideal 625 line amateur tele¬ 
vision, £20 the lot. Ring Bill Woods JA2262 
evening. N.S.W. 

THE RADIO AMATEUR’S HANDBOOK (pub- 
* lished by the A.R.R.L.). Plenty of the new 
1963 Edn. in stock right now. Electronics Pub¬ 
lications, 11 Cadow Street, Pymble, N.S.W. 

TV Camera Tube, vidicon, £20. WY3528, 

1 N.S.W. 

r "APE RECORDER BARGAINS, new and used, 
all accessories incl., bargain Hi-Quality mikes. 
German full stereo 3-spccd 4-track Hi-Fi recorders 
from 129 gns. All repairs and advice. Country 
inquiries welcome. TOMLIN’S RADIO, 528 Liver¬ 
pool Road, South Strathfield. 642-4215. (Syd.) 


WANTED 


DUY Vintage Elect. Equip., Radios, Valves, 
Light Bulbs. Working Induction Coils, etc. For 
private museum. Must be pre 1925. Stewart, 78/11 
Varranabee Road, Darling Point, N.S.W. 


G OODMANS Axiom 80 speaker wanted. 
H. J. Chadwick Rawlinna. T.A.R. 


Write 


R ECORDED Morse Course wanted, details to 
Langer, 60 Glencon Rd., Toorak S.E.2., Vic. 
Telephone 24-1900. 


THEATRE ORGAN COLLECTOR, wants 
* photos, clippings, books, 78’s, theatre phqtos, 
etc. J. Arnold, 67 New Street, Brighton. Vic. 


\17ANTED: Ex Army 62 Set (sixty-two) tran- 
YV ceiver. Any condition price, particulars to 
H. Austen C/o, 7 Banool Quadrant, East Don¬ 
caster, Victoria. 


W ANTED good communications receiver 
< 


exchange for Harley D. outfit 7 h.p. 42 W.L. 
Commissioned 6/6/59, good, not rcg. Cash 
adjustment. Write Joe, 30 Stuart Street, Helens¬ 
burgh, N.5.W. 


\X7ANTED Transmitting Triodc, 5514 or 811 also 
7Y iZOOu Zooma Transformer reply: A. R. 
Harris, 27 York Street, Bellerive, Tas. 


W ANT: All band rcc: for boy. Also VTVOM 
and TV test gear. Box 23, Kurri, N.S.W'. 


READER SERVICE 


EVENING College Class, the construction and 
repair of Radio and TV Receivers, Equipment 
available for practical work. Radio control of 
models, etc. No exams. Inquiries Westmead Even¬ 
ing College, Phone 631-8541, N.S.W. 


MICROGROOVE DISCS from your tapes, also 
tape copying service. Highest quailty discs 
all speeds. Prompt service. Moderate charges. 
Country and Interstate inquiries welcomed. 

Vitatonc Recording Studios, Box 18, Posl Office, 
Lane Cove, N.S.W. Phone (Sydney), 42-6154. 


MEW and S.H. Radio Gear. Send for list. J. 

Brady, Niagara Park Road, Niagara Park, 
N.S.W. 


MEW Opportunity Express, Parcel. 2/6. T. H. 

Thompson, 2 Shaw Road, Innaloo, W.A. 


DADIO and TV valves obsolete and European 
** types retail and trade while stocks last. Post 
inquiries to D.P. Services, Box 53 P.O., Edwards- 
town. South Australia. 


REPAIRS to receivers, transmitters, construction 


testing. TV alignment. Xtal convs. any fre¬ 
quency £18/10/ plus tax. 144 Me. Xtal conv. 
kit £12. plus tax. Eccleston Electronics, 146a 
Cotham Road. Kew. Vic. 80-3777. 


CCHOBER (U.S.A.) ELECTRONIC ORGANS. 

^ Build-it-yoursclf Kits available. See our adver¬ 


tisement in this issue. Electronic Organ Company 
(Aust.). 


EXCHANGE 


S TAMPS for collectors bought and sold. Write 
Mappln and Curran, “Mutual Arcade,” 268 
Flinders Street, Melbourne. 


’"TAPE TO DISC. Have your own taped items 
* faithfully reproduced on acetates or pro¬ 
cessed records. W. and G., 185 a’Beckett Street, 
Melbourne, 34-3716. 


TAPE to Disc. New low prices. 7in EP 25/, 
12in LP 50/. J. E. Fox, Tape and Disc Re¬ 
cording, 14 Helen Street, Mount Gambler, South 
Australia. Ph. 2-3315. 


TAPE to DISC SERVICE. Weddings, social, 
private recordings. Moderate charges, from 
15/6. Highest quality. Speedy service. Phone 
WF8336, “John B.,” 37 Halley St., Fivedock. 


THE Aust. Tape Recordists Association' helps 
* you to get. the fullest benefits from your 
tape recorder. Tapesponding, group meetings, 
monthly magazine, tape library. Join the ever 
increasing ranks of enthusiasts. Write the Sec., 
P.O. Box 67, Eastwood, N.S.W., Australia. 


TRANSISTOR RADIO repairs, all makes. Send 
* by Reg. Post. M. McLauchlan, P.O. Box 98, 
Rockhampton, Q. 


TRANSISTOR Radio Repairs. All makes of 
* Japanese sets repaired. We have most spare 
parts, but for use in repairs only. Send set. less 
leather case, by reg. post from anywhere in Aust. 
7-day service, “toughies” take a little longer. We 
also repair Jap Grammo motors to keep correct 
speed. Peter G. Broughton, 209 George Street, 
Sydney. Phone 27-5831. 


EXCHANGE “Blauplunkt” Electronic Flash, 
with 2nd Gun, Photo Cell, Spot Light, cost 
£140—Exchange for Oscilloscope or Signal Gene¬ 
rator. Phone, Sydney XU 1820. 
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THE WORLD’S BEST AMPLIFIER VALUE! 

Made by TRIO, one of the top stereo amplifier 

specialists of the world 

iai ^ - SPECIAL OFFER! 

W-24 £58 

STEREO PUSH PULL TWIN 10 WATT AMPLIFIER 



• FULL STEREO AMPLIFIER 

• BEST VALUE PRE-AMPLIFIER 

• BASS-TREBLE FOR EACH CHANNEL 

• CLUTCH TYPE VOLUME CONTROL FOR 
EACH CHANNEL 

• LOUDNESS CONTROL FOR QUALITY 
AT LOW VOLUME 

• MONO AMPLIFIER WITH 20 WATTS 


SUITABLE FOR CRYSTAL, CERAMIC OR MAGNETIC 
OUTLETS AT REAR OF W-24 


AC 

o 


RIGHT SPEAKER 


HUM 

BALANCE 


LEFT SPEAKER 



TUNER TAPE 


C ASl 8 Si 16 SI 


C ASl 8 SI I6JI 


SPECIFICATIONS OF THE W-24 


Hum Level: — 52 db PHONO, — 72 db TUNER. 

Tone Controls: ± 7.5 db TREBLE, 10 kc ± 7.5 db 
BASS 50 cps. 

Frequency Response; ± 1 db 20-20,000 kc. 
Feedback: 8 db. 

Equalization: ± 1 db RIAA. 

Weight: 15 lbs. 

Size 124” x 4F x 8” 

AVAILABLE NOW FROM YOUR FAVOURITE HI-FI SPECIALIST OR FROM . . . 


Tubes Used: 6BM8 x 4, 12AX7 x 4, 6CA4 x 1. 
Power Consumption: 80 watts. 

Power Output: 10 watts per channel, 20 watts mon¬ 
aural. 

Distortion: Total R.M.S. Harmonic distortion 400 
cps, 1% @ 8 watts. 

Sensitivity: 0.65 volts TUNER, 0.004 MAG. 
PHONO (input required for 8 watts output). 


QUALITY STEREO SOUND | 

This beautifully balanced and compact Stereo Amplifier i 
is a value packed unit of non compromise design. 

Match the W-24 with good Turn Tables like Thore,ns [ 
Connoisseur, Labcraft, Dual Garrard, together with I 
good speakers like Wharfedale, Goodmans, Richard j 
Allen and others and you will always be in front with stereo. ; 
The TRIO W-24 is made by people who specialise in ■ 
Stereophonic Amplifiers and who enjoy a high reputation 2 
in the Audio field. Hear and see the W-24, for value ! 
and quality. A once in a lifetime opportunity. 

THE WORLD’S BEST STEREO VALLE ! 


ASDIC 

STEREO SPECIALTY HOUSE, 

166 Glebe Road, Glebe, N.S.W. 
Telephone MW1014. 


BRISBANE AGENCIES 
16 Stanley Street, 
South Brisbane, Old. 
4-5466. 


Please forward TRIO W-24 Amplifier. I enclose cheque, 
postal notes, money order, to the value of £58. Plus £1 
freight. 


Address: 


(A.R.R.) 


Printed and published by Sunqravure Pty. Limited, of Mentmore Avenue, Rosebery at Mentmore Avenue, Rosebery. 
































THIS 


FREE BOOK 


COULD BE THE 
TURNING POIN 


IN 

YOUR CAREER 


ASK YOURSELF THESE 
3 QUESTIONS 

Am I in a dead-end job? 

2 Can I use my spare time to get 
ahead ? 

2^ Am I capable of earning more 
money? 

If the answer is yes, there is room for 
you in radio-television. Does your job 
really offer security — worthv/hile pros¬ 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet "Careers in 
Radio and Television" which shows you 
just how A.R.T.C. training can help you 
to a bright future v/ith good prospects. 

TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the train¬ 
ing you need at the benches and lec¬ 
ture halls of Australian Radio and Tele¬ 
vision College or in your own home by 
correspondence . . . you can be taught 
every important aspect of radio-tele¬ 
vision, details of every application of 
the fundamental principles. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in¬ 
cluding manufacturing, radio servicing, 
television servicinq, research, sales, 
broadcasting and television executive, 
armed forces. A.R.T.C. can help you 
gain one of these much-sought-after 
positions, but remember, it is only the 
trained men who succeed and A.R.T.C. 
can give you the complete training 
which is necessary. 

Make Spare-Time Money 

If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and individual. 
Safeguard your future . . . mail the 
coupon today. 


A.R.T.C. CAN TRAIN 
YOU AS IT HAS THOUS¬ 
ANDS OF OTHERS! 

Thousands of ambitious men have 
realised the benefits offered by 
A.R.T.C. training and are now 
making money in radio. You can 
join the ranks of the skilled men. 
. . . and it costs only pence a day. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a job or business of your 
own with good prospects, security and 
big money. A.R.T.C. will mail to you, by 
return, at no obligation to you, the big 
free booklet "Careers in Radio and 
Television." This booklet will show you 
definite steps you can take for a better 
job . . . how you can succeed in life. 
Post the coupon, phone or call NOW. 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone: BA4891-2. 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Please send me, without obligation , your fre 
booklet “Careers in Radio and Television .” 

NAME .-. 

ADDRESS .'. 
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